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CURRENT VIEWS AXONES COMPRISING THE TRACTUS 
CEPHALICUS QUINTI BEING AFFERENT EFFERENT, CENTRI- 
FUGAL CENTRIPETAL. 


THE origin and distribution the mesencephalic root the fifth 


nerve were very variously described until the last decade, during which 


deal work numerous observers was accumulated, consisting 
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almost entirely investigations the structure and destination 
axones the large globular cells which are scattered along this 
The most generally accepted deseription the characteristic cells 
their large axones that given and Ramon 
that the axones the cells consist thick limb 
fine collateral, slender limb. these, the former descends 
far the motor nucleus the fifth nerve, and there gives off collatera 
which ramify around the cells that nucleus. passing 
nucleus, the axones were followed Bovee van 
far the exit the fifth nerve from the pons. 
observer, however, has attempted discover the destination 
fibres tracing their course when degenerated after their division 
the mesencephalon. was the object the present 


answer this question far and the material 


has also furnished the opportumity clearing various points cor 
cerning the central relations the fifth nerve. 

Probst infra) described continuation these axones 
dorsum the bulb, sending collaterals nucleus, and 
the nuclei the vagus and glossopharyngeal and the fasciculus 
solitarius. These fibres not arise, however, from the fifth 
(vide 

attempt was made Terterjanz support certain theo 


mesencephalic trigeminal fibres. this end removed the 
muscles few animals, and described retrograde degeneration, 
evidenced method, the mesencephalic root the fifth 
nerve. his drawings, however, does not, our opinion, 
confirm the conclusions founded upon them. 

With respect the fine collateral, slender limb, the axone 
the mesencephalic cells mentioned above, investigations its 
bution have been made, the description given Ramon 
Cajal This clearly for further consideration, and 

question has now considered with regard 
mesencephalic root—namely, whether has any 
addition the efferent motor one just view that 
essentially sensory mechanism has recently been revived 


' Morphologically no confusion is now possible between the globular trigeminal nervy 
cells, which, Obersteiner showed, are common type all animals, and the tectal 
lying among them and forming the nucleus intertrigeminalis of Kohustamm, (See fig. 1.) 
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hnston 15} on the basis of the study of fibre-stained serial sections 
normal brains, adult and embryonic. From these deduced the 
nion that the mesencephalic fibres, after passing the motor nucleus 
the entered its sensory root. therefore regards the whole 
afferent mechanism. reserve the end our paper 

discussion this important question. which 
lates only axones, the which still 


Marchi method and recognized that the root contains both centrifugal 
centripetal fibres. the afferent character the latter there 


doubt. 
think best present the results our work 


hey illustrate the course and relation centrifugal 


ones have investigated these both chromatolysis 


the same time, inasmuch great deal our material throws 


the course taken the centripetal fibres the fifth nerve 


ther than those running mesencephalic root, 


scussion this part the subject also. 


a) By Chromatolysis. 


have endeavoured investigate the destination the fibres 
mesence phatic tract by an examination of the chromatolysis resulting 


lesions points the course the fifth nerve. The 


sions were : 


Division the mesencephalic root intracerebrally different 
ints: (1) Opposite the interval between the colliculi, (2) opposite the 
and just ventral the fourth nerve. 

Division fifth-nerve roots between exit from the pons and the 
sserian ganglion. 

Division the first and second parts the fifth nerve, distally 
the Gasserian 

Division third part the fifth nerve distally the Gasserian 
(1) foramen ovale, (2) avulsion the branches more 
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Methods Employed, 


For this work cats and monkeys were employed. The procedur 
was the same throughout. The operation division the mesen 
cephalon, the nerves, was performed under chloroform 
and with strict antiseptic precautions. The animals wer 
kept alive for the usual period two three weeks, then, after 
tested physiologically, they were killed under and 
arterial system perfused with 10-per-cent. solution formalin norma 
saline. The central nervous system was then removed similar solu 
tion, which was allowed remain for twenty-four 
tissues were then treated the usual way, cut and stained 
either Unna’s polychrome blue pyronin method 


Re SHITS, 


(a) Lesions the mesencephalic tract, anterior cephalad 
motor nucleus the fifth. 

The results obtained were very striking. The chromatolytic 
that occurred section the mesencephalic root were rapid develop 
ment and extreme degree. all the animals examined (four), the 
characteristic mesencephalic cells above the lesion had, for the most part, 
entirely disappeared. This notable result best accounted for 
our view that the tract contains both afferent and 
possible also that the effect the intracerebral section exaggerated 
concurrent interference with the circulation. That the latter is, how- 
ever, very limited factor shown the fact that several cases the 
Was extremely small puncture, unaccompanied any obvious 
consequent thrombosis reactive atrophy. 

Section the roots the fifth nerve between the pons 
and the Gasserian ganglion. 

This operation division the roots the fifth nerve between 
the Gasserian ganglion and the pons was performed four animals 
three cats and one monkey rhesus). was followed every 
case extensive chromatolysis the characteristic globular 
cells previously Kure This particular operation 
furnished also the answer important question, which can suitably 
disposed this point—namely, the true relation the cells the 
locus the fifth-nerve tracts. This includes another question, 
whether the multipolar cells the locus are any way part 
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the trigeminal system. and Quensel regard them 


» 


part nuclear system, relation with the globular cells and 
coarse axones the mesencephalic for this view, 
not obtained from our experimental material. 

Personally, have seen nothing suggest that these cells undergo 
either when the afferent trigeminal channels are 
nterrupted, retrograde type, when the mesencephalic trunk has 
been divided sufficient distance from the locus avoid 
ctual involvement the injury. 

the photograph (fig. 12) section through the locus 


patient whom the Gasserian ganglion had been 


weeks before demonstrates that the cells the ipsilateral nucleus are 

Our conclusion, therefore, confirmation that Cajal, that 
these cells constitute separate ascending system, which not con- 
nected, least directly, with the fifth nerve. 

(y) Section divisions the trigeminal nerve, distal the ganglion. 

the monkey rhesus) was found that section the 


superior and middle divisions the trigeminal nerve, just peripheral 
the Gasserian ganglion, produced signs chromatolysis the 
cells the mesencephalic root those the locus 
completeness the lesion was the presence total 
degeneration the branches these two divisions, shown Marchi 


taining. seems reasonable conclude, therefore, that the centri- 


fugal axones the mesencephalic root are not continued into either 


these divisions the nerve. 


(8) Very different are the results section the inferior division, 


avulsion its branches. Intracranial section this division the 


foramen ovale was performed three animals (one cat and two monkeys). 


avulsion its branches the spheno-maxillary fossa was 


the sensory part intact. all these animals chromatolytic changes were 
many the characteristic mesencephalic root cells through- 
the entire length the root. The typical changes (see figs. and 
were exhibited—namely, the extrusion the nucleus one side and 
the fusion the chromatin granules—but what was especially striking 


lone four cats, while one the motor branches were removed, leaving 
was the fact that, even short time twenty-one days, some 
the cells had shrunk mere remnants had almost entirely disappeared, 

the animal (cat) which the motor branches were destroyed 


without injury the sensory branches, the chromatolysis was also 
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corpuscles the tract, well axones; also cell the nucleus intratrigeminalis 


and axones the tractus (c). 


"Rec 


Macacus riesus.—-Chromatolysis of the globular cells of the tractus mesencephalicus 
uinti after avulsion of the inferior division of the fifth nerve. The solitary cell (a) shows 


hrinkage, lateral position the nucleus. The group cells shows complete destruc- 


the cells and disappearance the nuclei. 
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present. This observation does not lend support view 
that the axones enter the sensory root. 

Just the division the nerve proximal the ganglion, 
these experiments division distally there was change 
cells the locus although the cells the mesencephalic 
root showed marked alteration. 

Finally, these series experiments showed particularly clearly the 
truth the principle enunciated Gudden and Forel 
that the degree chromatolysis depends upon the site the injury. 
Thus the degree and rapidity the destruction the nerve cells 
increases proceed with the experimental sections the follow- 
ing order 

(a) Section peripheral branches distal the root ganglion. 

(b) Section the roots the trigeminus between the root ganglion 
and the pons 

Section the trigeminal roots the pons 

(d) Section the tractus mesencephalicus trigemini the plane 
the posterior colliculus. 

The last-named lesion caused, stated above, total disappearance 
the nerve cells very short time. 


(b) Degeneration Centrifugal the Mesencephalic Root 
following its Intra-cerebral Division. 


Operative Procedure. 

produce centrifugal degeneration the mesencephalic root alone 
divided exposing the mesencephalon the level the 
border the tentorium, and then making small puncture incision- 
(a) through the side the posterior colliculus,’ just front 
it, just behind where the fourth nerve passes out. thus 
obtained section the mesencephalic root three points its course, 
the lowest which was considerable distance above the motor 
masticatory nucleus. 

hoped these measures determine completely the ultimate 
destination the mesencephalic root axones. this end employed 
the Marchi method. The Gasserian ganglion 
branches the nerve were also stained the same method, the latter 
being dissected out and separately identified. staining, these 


Corpus quadrigeminum posterius. 
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nerves were examined for degenerated fibres teasing. The ganglia 
were cut serial section for the same purpose. 

our first series experiments the results seemed contrary 
expectation that thought there must some underlying error 
observation. Accordingly extended the number experiment until 
this point our series included twenty monkeys and ten cats. 


Results Obtained. 


the first place, the amount degeneration the centrifugal 
ixones exactly proportional the number cells above the site 
the lesion. the converse proof the statement already made 
respect the chromatolytic results which follow intracerebral division 
the mesencephalic root 179)—namely, total destruction and 
disappearance the globular cells situated above the lesion. 

the second place, the course taken these axones that described 
Bovee, Cajal, and others—namely, curving round the outer side the 
inotor nucleus, sending collaterals thereto, and passing on, make their 
exit from the pons between the sensory and motor roots (see figs. and 
the accompanying photograph shows, these the monkey 
rhesus) traverse the sensory root part, but ultimately 
ipproach the motor root. Comparison our photographs with the 
human embryo shows that the path taken the axones the same 
different species the Primates; but, the 
conclusions arrived him, consider that their ultimate relation 
with the motor and not the sensory root (see fig. this question 
the degeneration method affords irrefragable evidence. 

have now consider three points connexion with the axones 
during their course through the side the (1) the first place, 
the question axones, principal collaterals from them, passing down 
into the bulb, described (2) the second the number and 
degree collateral supply the motor nucleus; and (3) the third, the 
continuation the axones from the pons. 

(1) The statement made Probst that some these axones 
run caudally, sending collaterals Deiter’s nucleus, and terminating 
the nuclei the vagus and glosso-pharyngeal, and the fasciculus 
tarius, is, our opinion, not borne out the facts, when the lesion 
limited simple division the mesencephalic root. his experi- 
ments, the lesion made with hook and cannula was extensive, and 
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Macacus rhesus.—Section through exit The mesencephalic root had been divided 
intracerebrally, and the degenerated fibres seen leaving the pons with the motor root 
the trigeminal, 
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involved the fibres the fastigio-brachial system (Clarke and Horsley), 
from which bulbar collaterals proceed well other fibre systems. 
have thoroughly examined the large mass material our dis- 


posal, and are certain that collaterals proceed from the axones 


the mesencephalic root any nucleus lower than the oral plane the 
vestibular nuclei. 

view repeated another form Lewandowsky 
who, while opposing Probst’s statements the termination the 
supposed collaterals, nevertheless ascribes descending 
bundle passing dorsally over the seventh nerve and ending ventrally 
the nucleus the solitary bundle origin from the region, 
and possibly from nucleus 

Lewandowsky are two different tracts, neither which arises from 
which the lesion are caused undergo retrograde degeneration 
backwards into the gustatory Nageotte. Thus the section 
the mesencephalon divides these neurones the second order they 
ascend from the nucleus Nageotte the thalamus. Hence, not 
only can traced retrograde degeneration into the gustatory 
nucleus, but also upwards into the thalamus. pass upwards 
the reticular substance between Forel’s bundle and the central grey 
matter lying dorsal and external the remains the posterior longi- 
tudinal fasciculus. Higher, the fibres pass into the 
and gradually into the inner part the dorsal third the nucleus 
lateralis. 

The second bundle coarser fibres described are 
internal, and, states, ventral position the grey matter sur- 
some the most dorsal bundles the substantia reticularis 
bulbaris, and terminate before the central plane the hypoglossal 
nucleus reached. 

have evidence the precise origin these coarse reticular 
fibres Lewandowsky, which must arise from cells above the 
level the superior They are descending fibres, 
they not degenerate upwards. 

That these two tracts fibres, and have 
nothing with the fifth nerve amply proved our experiments, 
since have one series all possible variations the 


experimental complete section the fifth mesencephalic 
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fasciculus solitarius (6) are those 


Lewandowsk 
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fifth nerve. 
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Macacus rhesus, mesencephalon parallel the interaural plane (Clarke and Hors 


case division the tractus 
coarse degenerated fibres the latter are seen descending leave the motor root. 
these, and separated from them, are the fine retrograded gustatory fibres 
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root without either these tracts being degenerated, section the root 
with both only one tract degenerated, and degeneration both tracts 
without section the mesencephalic root the fifth nerve. 

short, have all possible control experiments, from 
plain that neither the fine-fibred tract Probst nor the larger-fibred 
reticular tract Lewandowsky formed collaterals from the mesen- 
cephalic root the trigeminus. 

(2) Supply Collaterals supply col- 
laterals from the mesencephalic root, which Cajal was the 
describe, is, course, well demonstrated Marchi preparations see 
figs. (rhesus) and All the collaterals are very fine, and 
form network which stains intensely this method. 

(3) The Continuation of the A.wrones from the Pons. We now 
approach what was originally the starting-point the present investi- 
tion—namely, the destination the centrifugal axones the mesen- 
cephalic root after their exit from the pons. this 
investigated only the manner have intracerebral 
section the mesencephalic root, with subsequent examination the 
degenerated fibres. 

addition, examined, the teasing method, the various nerves 
distributed the ocular muscles, the sixth, fourth, and third, including 
the ciliary branches. several experiments, considerable degeneration 
was found the fourth nerve, but this was every case the result 
damage that nerve the course the operation the mesen- 
cephalon. The other nerves the orbit were entirely 
degeneration, result which the observations Kohnstamm 
and Quensel, who failed find any the characteristic 
cells the mesencephalic root after removal the orbital contents 
animals. 

has already been indicated, Marchi preparations the trigeminal 
nerve and its branches, from animals which intracerebral section 
this root had been performed, failed demonstrate these fibres any 
part the trigeminal distribution peripheral the Gasserian ganglion. 
They could seen the motor root far the level this ganglion, 
but could not found teasing serial sections the various 
peripheral branches. 

view the fact that the conditions under which intracerebral 
degeneration develops are not precisely the same those governing the 
degenerative changes the peripheral nerves, occurred that 


ought re-investigate the simple question the degeneration the 
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rhesus, 11°07.—Complete tractus mesencephalicus quinti, showing the llaterals 
into the motor nucleus The latter nucleus lying between the letters marked off 
number fine collaterals (degenerated) 
seen the fine fibres passing backwards and outwards. 
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motor-nerve when they are divided from their 
nucleus origin while still within the central nervous axis. test 
this simple case, made three experiments the hypoglossal 
the cat and one the monkey. experiment was 
follows: the animal the cerebellum and bulb were 
both carefully exposed, small knife was then introduced, parallel the 
plane the fourth ventricle, through the tubercle Rolando. The 
lirection given the knife was such that the hypoglossal fibres running 
through the tissues the bulb were divided close their nucleus. The 
animals were killed fourteen days after the operation. each case the 


peripheral nerve showed proportionate number completely degene- 
rated fibres. clear that simple efferent nerve, like the hypoglossal, 


degenerated completely when its axones are divided their intracerebral 
course. seemed that the apparent anomalous fact the mesen- 


trigeminal fibres was susceptible three different explanations 


That the fibres are distributed some other the otic 


That they lose their medulla, and are continued the 
periphery non-medullated fibres. That they end the Gasserian 

order test the first assumption, further series experiments 
three number) were made which, after mesencephalic lesion had 


been made above stated, the Gasserian ganglion was removed 


with the contents the fossa and serial sections cut. 

these again the degenerated fibres could not traced the 

evel the Gasserian ganglion, and the otic ganglion was found 


quite free from any such fibres. 
The second explanation rendered improbable the fact that all 


the fibres the various peripheral branches, seen teased specimens 


stained osmic acid, appear medullated. would appear then 


that the third explanation must accepted the most probable 

namely, that the efferent fibres the mesencephalic root end 
Gasserian ganglion. first sight this mode termination would seem 
incompatible with the fact stated above, that some chromatolysis 


the cells origin occurs after avulsion the peripheral branches 


the inferior division the trigeminal. But this point Warrington 
shown section anterior and posterior roots respectively that the 
chromatolytic changes resulting therefrom affect not only the cells 
association with the fibres divided, but also other cells forming 
part the same nerve all these reasons prefer leave 

this matter this point. 
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Centripetal 


There abundant evidence that the mesencephalic 
addition the centrifugal tibres described above, 
centripetal fibres. 

this root across the level the posterior corpora quadri 
vemina, sections the mid-brain cephalad the lesion show 
(fig. The question immediately presents itself: 
derived from cells the brain-stem, from those the Gasserian 

The idea that some these may fine collaterals resulting fron 


the divided axones the characteristic cells owe 


Gehuchten. Our method does not permit expressing opinion 


whether the degenerated fibres have observed originate thi 
have, however, the proof that many the ascending fibres 
the root come from the cells the Gasserian Upon thi 


question, which has received direct attention from van Londen 


and Bregmann who each observed the Marchi method degene- 


rated fibres the tract after the trigeminal proximal 
ganglion, and from Probst, who observed the same after lesion 
mesencephalon the level the exit the fourth nerve, 
accumulated large amount material the following kinds: 

Degeneration following removal ganglion Man 
(6) Other animals 

Intracerebral section the root: (a) level 


colliculus. 


Degeneration following Removal Gasserian 
a) Vu 


patient (H.) whom the Gasserian ganglion was removed 
one 1907 the National Hospital for the and 
and who, shortly after her discharge from hospital, contracted 

rapidly fatal pleurisy, examination the brain the Marchi method 
revealed the occurred six weeks after the operation 
shown the photograph (fig. 11), the trunk the nerve its transit 
through the pons displaved complete degencration—i.e., not only 
fine afferent fibres, but also retrograde degeneration the motor root 


the opportunity tracing these degenerations man are infrequent, 
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mesencephalon through the anterior colliculi and the inter- 


experiment the knife passed across the aqueduct obliquely, thus dividing the tractus mesen- 
phalicus quinti, on one side at the anterior region of its origin, and at the posterior (caudal) on the other. 


equently the afferent retrograde degeneration) and efferent fibres respectively are 
ger ted, 
ling fibres. descending fibres. 
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venture add general description the special notes made the 
nesencephalic root, and will commence with this retrograde degene- 


ition the motor root. 


The retrograde degeneration the motor fibres consists compara- 
ively fine granules. may possibly due part the consider- 
ble period elapsing between the operation and the time death. 
legeneration can traced collaterals considerable belt lying 
the outer border the motor nucleus (Ramon Cajal’s network). 


this they are disseminated throughout the nucleus (see fig. 9). 


(4) Sensory voot (Atferent tibres). 


The afferent fibres which make the large volume the nerve 
roots begin break into bundles soon they enter the outer 
part the reticular substance the pons, and the level the upper 
border the trapezium islands nuclear substance (convolutio quinti) 
show themselves. these, one particular, the direct line 
the nerve root, situated above and the outer side 
the dorsal end the motor nucleus, rendered noticeable the par- 
ticularly dense felt-work fine composing its periphery. Passing 
onwards, the fibres, collaterals from them, turn inwards and 
enter the small-celled angular nucleus the eighth nerve. 

the straight the angle the fourth ventricle, 
thence are continued fine axones the mesencephalic root. 
These are shown detail the photographs. 

That they were not observed the investigators was probably 
due imperfect staining. their ascent the root, they gradually 
come occupy the median half its breadth (see fig. can 
traced the central plane the anterior colliculus, where 
the V are seen as a single vertical row of fibres at the border of the cen- 
tral grey matter its widest part. interesting note that, accord 
with our experimental results, the characteristic spheroidal 
notably diminished number and size the operated side. the 
other hand, the cells the locus this case show difference 
the two sides (fig. 12), observation which also agrees with 
those have made after experimental avulsion the nerve roots 

The present case also good opportunity for examining the 


relation the afferent fibres the fifth the gustatory nucleus 
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Man.—Transverse 
fifth nerve six weeks before death, 


‘tion lateral angle mesencephalon from case removal the Gasserian 


(1) the fine afferent fibres the root 


showing 


grouped the mesial half the tractus they ascend under the (3) that the cells the 
are unaffected, 

placed just the inner border the mesial half the tractus mesencephalicus indicates the 


tion this the rent fibres. 
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the mesencephalon caudad Fig. 11, showing the distribution the trigeminal fibres 
the sensory nucleus (convolutio quinti) the fifth nerve, with numerous degenerated fibres reaching 
mencement the fasciculus solitarius from the gustatory nucleus 
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Nageotte and the fasciculus solitarius. Fig. shows fibres passing 
into and through the outer part this nucleus and fasciculus. few fine 
collaterals can observed the upper part the nucleus thus 
demonstrating the degree the supply this part the fifth nerve. 
This the superior part the gustatory nucleus Nageotte 

Ventral this, the substantia gelatinosa the sensory nucleus 
the fifth nerve extends upwards and inwards like sharp wedge and 
forms the outer limit the substantia reticularis. The fibres running 
through this are grouped bundles separated large areas grey 
matter, which they break into fine collaterals. ‘This portion 
the fifth sensory nucleus is, lower down, sharply marked off from the 
grey matter surrounding the fasciculus solitarius root fibres the 
ninth nerve. The general outline the area occupied the nerve 
is, roughly speaking, triangle, the base which formed the 
crescentic margin which conventionally used represent the spinal 
root the fifth nerve most drawings this region. triangular 
outline traceable right through the bulb below the level the 
nucleus ambiguus, caudal which the reticular certainly diminish 
number, and approach crescentic shape becomes more evident. 
collaterals are supplied the nuclei which border the nerve 
every direction—namely, those the cranial nerves from the sixth 


the tenth inclusive other 


Crossing of ibis s (Sensory and Vi for) 


The which the earlier writers (from Bruce) 
thought occur, and which fibres, both motor and sensory, the 
fifth nerve one side entered left the roots the side, was 
never, our view, justified the facts. The nearest approach cross- 
ing which have seen our specimens, either man the lower 
animals, has been merely the supply coarse fine collaterals the 
nucleus the sixth nerve the same side. 

This, however, not the view taken van Londen who 
thought had observed rabbits that some the the 
root passed across the raphe plane corresponding the level the 
locus 

(B) Centripetal Fibres as observed in Animals other tha Van after Lesions 
the Nerve outside the Brain. 


the cat and monkey the same facts were observed 


man, with the additional interest proving the 
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axones the mesencephalic root the cells the Gasserian 
ganglion. ‘Thus, two sets animals observations were made accord- 
ing the fifth nerve was divided proximally distally the ganglion 
respectively. the former series the afferent fibres were degenerated, 
the latter they were not. The degenerate axones were almost all 


calibre, only few medium size being observed. 


Degeneration Centripetal after Intracerebral Section the 
Mesencephalic Root 


the large series experiments which have made lesion 
the mesencephalon either below, the point exit the fourth nerve, 
various points the mid-brain the posterior margin the 
anterior colliculus, have obtained absolutely constant results. The 
root, under these conditions—namely, intracerebral section—contains 
numerous fibres running centripetally, consisting for the most part 
fine axones, but including others medium size. The origin and 
course the fine have just discussed. regards the medium- 
sized fibres, readily conceivable that these may stouter centri- 
fugal axones the globular mesencephalic cells undergoing retrograde 
between these. 


Tests Animals which Intracerebral Division 
the Mesencephalic Root was Performed. 


Our experiments the matter function the mesencephalic root 
have been negative far any direct result from the lesion concerned. 
the first animals experimented upon, investigated the sensory sur- 
faces supplied the fifth nerve—e.g., the conjunctive, skin, and nasal 
and mucous membranes—without being able discover that the 
destruction the mesencephalic root caused any definite functional 
loss. Similarly there was obvious loss power mastication 
either side, the jaw opening without any lateral 
stimulation the root the cut surface the 
duced effect the muscles mastication, unless the excitation 
spreads the pontine masticatory nucleus. 

Cajal suggests that the function the mesencephalic root act 
relay connexion with stimuli emanating from the cerebral cortex, 


but evidence has yet been adduced support this. 
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V.—Summary Results. 


(1) The mesencephalic root the fifth nerve contains both centri- 
fugal and centripetal fibres. 

(2) The centrifugal fibres are the axones the characteristic globular 
cells. 

(3) Practically all these axones leave the pons the motor root 
the fifth nerve. 

(4) There are some grounds for believing that some these end 
the Gasserian ganglion. 

(5) But avulsion the peripheral branches the inferior division 
causes chromatolysis the characteristic cells, result suggesting that 
these axones run the peripheral branches, though examination the 
Marchi method has failed reveal them. 

(6) There evidence that the cells the locus caruleus form 
part the axonal system the trigeminal nerve. 

(7) The tracts described Probst and Lewandowsky consisting 
collaterals derived from the mesencephalic trigeminal axones, and estab- 
lishing connexions with the nuclei the eighth eleventh cranial 
nerves, have relation the fifth-nerve system. 

(8) The centripetal fibres of the mesencephalic root consist of fin 
axones, which are the large majority derived from the cells the 
Gasserian ganglion. Some may derived collaterals 
centrifugal axones (Van Gehuchten). 

(9) All the evidence our disposal favour the view that the 
intracerebral connexions each fifth nerve preserve strictly ipsilateral 
distribution, and negatives absolutely the existence crossed roots 
postulated earlier authors. 

(10) There evidence that the mesencephalic root connected 
any way with the innervation the extrinsic muscles the eyeball 
palate. 
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With Explanation some Obscure Palsies the Basis Arterial 


Constriction. 


HARVEY CUSHING, M.D. 


issociate Professor of Suraery, the Johns Hopkins Universit Raltimore, 


INTRODUCTION, 

often occurs cases intracranial tumour that 
feels times almost justified including this symptom with the mani- 
festations more less commonly ascribed the general increase 
pressure—headache, choked disc, vomiting, colour inversion, 
venous stasis, convulsions, dizziness, bradycardia, and the like. 

That oculomotor abducens palsies may represent true neighbour- 
hood symptoms case the lesion has directly affected either the 
nerve centres the nerves themselves their intracranial course needs 
comment, for the rule applies other cerebral nerves well 
the third and fourth pairs. matter common knowledge, how- 
ever, that ocular palsies, either stationary fluctuating their intensity, 
particularly those manifested convergent squint, are 
leading from the standpoint topographical diagnosis that they have 
come classed with the false localizing tumour. 

Possibly the most complete discussion the diagnostic confusion 
which may arise from this and other sources occurs admirable 
paper localizing signs, attributable most instances the 
intracranial results intracranial new were present 
12°5 per cent. the 161 cases forming the basis his studies. 
emphasizes the fact that paralysis affects the abducens 
more often than any other cerebral nerve, and twelve his cases 
some affection the sixth pair accompanied tumours situated above 


Presented the meeting the American Neurological Association, Washington, May 
1910, 
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the tentorium. paralysis was unilateral six instances and 
bilateral six, and when unilateral was right-sided four cases and 
left-sided two. two instances, furthermore, paralysis the 
oculomotorius (bilateral one case) occurred secondary 
the abducens (bilateral the other case), the nerves each instance 
heing affected earlier upon the side the lesion, which one instance 
proved right subcortical tempero-sphenoidal tumour, and the 
other large left prefrontal growth. 

The usual explanation these abducens lesions based 
the presumption that the sixth nerves, owing their long course and 
exposed position, are particularly susceptible through com- 
pression against the cranial base. Collier not thoroughly satisfied with 
this view, and submits, likely explanation, the fact that the 
abducentes represent the only cerebral nerves which pursue longitudinal 
rather than oblique transverse course from their superficial origin 
the brain-stem their dural foramina exit. basis the 
shifting backward the the well-recognized 
moulding the medulla and cerebellar margin the foramen magnum 
cases tumour (foraminal herniation)—would exert greater traction 
upon those nerves directed antero-posteriorly than upon those having 


transverse course. quote his exact words 


the paralysis these nerves the result shifting backwards the 
brain-stem from supratentorial pressure, the effect being traction upon the 
nerves attached to the brain-stem, in proportion as their direction is more 
nearly direction, then the backwards the brain-stem 
would cause paralysis the sixth nerve first, then the third nerve, and lastly 
the seventh and eighth, while the nerves which are transversely directed, 
with sinuous course, would little affected. Such traction would obviously 


tirst manifested upon the side where supratentorial pressure greatest—that 


is, upon the side the lesion. 

this ingenious hypothesis Collier’s does not give entire satis- 
faction, for, granting the downward dislocation the brain-stem which 
inevitable with any considerable increase supratentorial pressure, 
nevertheless difficult see, view the near proximity their 
points external origin, how this traction from dislocation could 
paralyse the abducens one side alone without extreme degree 
lateral deformation the pons. too, reconcile this 
explanation palsy produced the gradual traction which the 
nerves would subjected under these circumstances with the well- 


recognized fact that motor-nerves may undergo astonishing degree 
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stretching and elongation without any 
function. This particularly well seen cases cerebello-pontine 
tumour which there may not the slightest evidence weakness 
the facial muscles unless the condition far advanced, and yet post- 
mortem the seventh nerve may found wrapped around the cireum- 
ference the tumour, flattened and drawn out more than twice its 
normal length. The same thing may scen the case the third 
and sixth nerves, which, much elongated may similarly 
encircle slowly enlarging infundibular tumour without any profound 
disturbance ocular movements. 

Peripheral motor-nerves therefore not seem readily lose 
elongation, such would even the direct action 
new growth. shall learn, too, from the study our own cases that, 
the absence any direct affection the nerves themselves 
their centres, subtentorial (cerebellar) lesion which actually pushes the 
pons forward, with consequently the sixth pair the reverse 
stretching, may nevertheless lead with even greater likelihood 


palsy these nerves. 


CHARACTER AND MATERIAL 


the past five vears assistants and myself have been given the 
privilege the pathological department the hospital making our 
own first-hand studies the central all patients who 
succumbed the effects intracranial lesions while resident under thi 
surgical service. addition these opportunities have 
good fortune secure almost without exception the brains all patients 
who have died elsewhere than the hospital varving periods 
palliative tumour operations. 

have thus the end come into possession the brains some 
forty our 130 cases operations for brain and, 
addition this material, the tissues from nearly equal number cases 
which have died the hospital from miscellaneous intracranial lesions 
vascular disease, trauma, and the like—have been avail- 
able for control of the matters under consideration. 

has been our invariable custom thoroughly harden all brains 
situ carotid injections formalin, that the normal 
the parts should absolutely preserved. Considerable 
inevitable consequence removing brains under tension while 
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heir original soft condition, and the additional custom allowing the 
ssues harden while suspended the vertebral arteries would 


destroy the neuro-vascular relationship which especially 


call attention. main object choosing this method 


has been study the topographical relations the intracranial 


ons the hope throwing some light their gross mechanical 
rather than investigate their histological characteristics 


esultant degenerations—studies for which are well 


have endeavoured each case correlat the 
ndings with the determining 


vhat manifestations might have been ‘ted from the given 


sion and comparing them with the positive and, 
ond, attempting determine the cause for such obscure 
the examinat 

Naturally fairly large series cerebral lesions there were 
the ocul nerves had been inasmuch many 
the tumours })! ed to be subtentorial, we were at first led to believe 
the recorded periods diplopia the actually observed strabismus 
nerve though neither these interpretations 

PRIM 

Our suspi that arterial consti fron possibly account tor 
these certain cases were first aroused 1909 


examination the brain patient who for years 

typical, though long unrecognized, uncinate gyrus attacks with 

and, during the last her life, from recurring 
due periods weakness the right external rectus. 
showed (fig. that soft gelatinous growth extending 
neinate region into the lateral recess had pushed the right abducens 
ekward such way that had become caught 

the right interna. When the encircling artery was 

fted from its bed showed not only transverse constriction the 


erve, but also deep grooving the subjacent pons, much though 
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elastic band had been stretched around the brain-stem. Interesting, 
too, was the fact that the right oculomotorius (fig. 1), which was com 
pletely surrounded the soft growth and much flattened, had 
shown any clinical evidences weakness, that the conjecture 
natural that the abducens palsy was more probably attributable 

This finding led review the other brain-stems 


and although some them the vessels had been stripped away att 


oul disposal 


the first gross external examination, the tissues cut such fashion 


No. 10, Table case observed (degenerated 
tumour of thirteen years’ duration arising from the temporal lobe and spreading bach 
ward into the right lateral recess Uncinate gyrus symptoms with right nema 


right hemianwsthesia and right abducens palsy, all fluctuating in degre« 


Note right third nerve flattened in tumour, but with no palsy, whereas the sixth 
caught and constricted by right A. a fiva int., over which it is buckled 1 press 
tumour. Left auditiva int. has deeply grooved pons, but the nerve lay perticial 
Aa. cerebelli inf. ant. both cross the pons caudal to the sixth pair. 


prevent satisfactory examination for this particular 
relationship, nevertheless large number them essential 
often bilateral and the same time similar even more marked 
than that observed this first case. the brains acquired during 
the past year have naturally been investigated with this particular point 


view. 
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vascular strangulation the abducens, needless say, cannot 


unless the transverse arteries cross the pons the 


nerves, and, will seen, this not the relationship which usually 


matter fact, the subject does not seem have been given 
especial consideration anatomists, nor there any reason why 


should have been. 


ANATOMICAL NOTES. 


The fibres the sixth pair emerge the rhombencephalon, 


cephalad the junction the medulla oblongata 


radicularia, which, rule, soon unite into the more less rounded 


bundle characterizing the nerve its intracranial 


‘OUTSe. 


The branches of the basilar artery (the only v ssels which we need 


consider relation the sixth pair) pass across the pons 
direction more less right angles with that taken the abdu- 
centes. The two branches which come into direct relation with the 
nerve are The inferior anterior, which passes outward 
ind backward across the crus cerebelli, distributed the 
border the under surface the cerebellum, anastomosing 


posterior inferior branch the vertebral; and (2) the 


interna, Which may either arise separate branch from the main 


basilar trunk else through the bifurcation the inferior 


the anatomies which have consulted 
Gray } does not mention the relationship ol the interio cerebellai 
the nerve, but pictures (fig. 401) the nerve 
Quain likewise does not mention the relationship, but 
tig. 346, vol. part 412) the nerve 
Spalteholz also makes mention the relationship, but pictures 
} the nerve (p. 399) emerging between the A. cerehelli inferior anterioi and the — 
auditiva interna (an arrangement similar our and one which would 
permit strangulation the nerve, the larger artery, the conditions 
) ( are describing). 


Henle 6] does not mention the relationship, but pictures (p. 125) the 


loa fas supe ficial to the nerve, and the cereln “aferior anterior as 


far forward arising near the trigeminal root) bear any relation 


the abducens. Practically this same picture occurs in Merkel's ss Handbuelh 


Merkel’s edition Henle 1901, 433 Atlas). 


ie 
| 
al 


210 ORIGINAL ARTICLES AND CLINICAL CASES 


Sappy does not mention the relationship, but (hg. 
arteries superticial the nerves their points 
other words, which they could easily escape from the 


tion. 


| 
Fic. 
and nephritis causing cerebral cedema with typical pressure symptoms), showing a fair 
structures concerned) 
Note: (1) Left inf. ant, superficial but has not grooved the nerve, and 
after crossing gives off the left arterial 
passes tailward from thi 1. cerebel f. ant, and has left a slight oblique groove 
nubaucens 
(2) Right ant. also superficial, and does not groove the right 
the anomalous twig also present here, but does not overlie the The 
rt ti U6 
(3) TI i the A tf. are widely par (The 
1 ves do not s! he pl ori} ) | 
Toldt LS pictures (pp. 604-5) the nerves as crossed by both arteries it 
proves their usual normal relati The matter 


tioned the context 


Raube does not mention the relationship, and pictures (pp. 

as superncia mut crossing the nerves near points ot 
mergence, with Sappy. 


Poirier and Charpy are the only authors works whieh 


) onsulted who make any special colinent They say that the nerve, several 
lillimetres its emergence, Crosses the middle cerebellar artery,” passing 
ynetimes below and sometimes above the vessel, These variations have been 


No. 3. 2 I.—G maoft pituitary body. No history of diplopia or evidence of lar 
definition) 
Phot rapn t utomcal d sposit ot rteries. The la. cerebell ait, Cross 
abducentes near their points orig could hardly compress them. The right 
auditiva \ le the nerve: the lef pier t and gives off a small arteriole i pissing 
Vi icl lisposit f tl vessels, therefore strangulation palsy’ ld not have 


Valentine, who deseribed anomaly which the artery passed 


the separate bundles fibres the point emergence the nerves 
our their deseription the cerebral vessels, however (vol. iii, 


063), the nerve hot! cle seribed pictured us being superticia! to the 
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can seen, therefore, that irregularities distribution may occur, 
and that, owing the presumed unimportance the relationship, has 
not been made especial object study. Contrary the conditions 
pictured most the works cited above, one the other the arteries 
superficial the nerves the large majority cases, and crosses 
them short distance cephalad their points emergence. 

Looking the matter purely from anatomical point view, 
the brains that have examined, thirty which have been 
cases brain tumour, the nerves both sides have been with 
out exception overlain arteries such way that swelling enlarge 
ment the which would tend stretch the 
disposed arteries, might expected produce constriction the 
the arteries have branched off the 
far posterior (as the diagrams Sappy and Rauber) 
sixth the level of, caudad to, their points emergence fig. 
these cases, however, the internal auditory arteries, 
separately, may cross the nerves such way make strangulation 
possible. Not fig. the nerve may emerge, 
pictured Spalteholz, between the two some cases 
the nerves has been found both arteries, but unusual 
for both nerves three cases out the fifty-nine 
our series, the artery has the nerve (as anomaly 


occurred upon the left side 


the following two tables have been gathered for the 
data relating the neuro-vascular presented the 


nine brains which have been investigated 


'TIn these tables, under the heading * Ocul t Condit  s 
presence or absence of subjective diplopia during the course of the d ‘ 
history, present the time examinat ind also the 
observable lack of parallelism of the globes from loss of inuscle bala 
these the condition noted 

Under Anatomical Relationship” (coli ») led the rel 
arteries and nerves and the presence absence grooving. Thus, Case 
anterioy inferior crossed the nerve on each side, but the is ) 
the sixth pair the vessels disturbance the ocular mus 
observed, the note in column 3 is ** normal.’ 


CONSTRICTION 
wes of tumour 
the 
; In the absence of 
position 
the 1. cerebel 
4 of the pons or of 
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Arteries superficial to nerves 
but no grooving, 

Arteries superficial to nerves 
but no grooving. 

removed from speci 
men: deep pontile grooving 
especially right, 
does not affect nerve 
Right third mpressed 
between arteries 

Right artery superficial. 

Left: nerve superficial 
Very asymmetrical arrange 
ment; sight grooving 

\rteries superficial to nerve 
but no grooving. 


ally no grooving. Third 
compressed 
arteries in much distorted 
position 

nerve superticial 
Left irter\ pier + nerve 
grooving 

Left irtery iperficial. 
Considerable rooving of 
pons, escaping sixth pair 


slightly indented 
by arteries, 

Arteries superficial right con 
stricts nerve; left caudad t 
herve, Moderate grooving 


rooving, especially on right 

Right 
Left nerve iperticial 
Deep grooving, which 
Capes nerves, Th rd pra r 
kinked and grooved t 
arteries (fig. 4). 

Art es supert ial deep 
rooving, from which abdu 


centes largely escape. Third 
Nuclear 


Right: arteries superticial and 


emerges cephaled to A. cere- 


(fig. 9-13). 
Arteries superficial, 
asvinmetrically di 


ul 
Practically no gr 
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meningit 
20.638 N t of i 400 grin. glio 
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blind and Hydro 
diver t t iture 
teri 
21,4] H Multiple cerebral melan 
d nate region and 
plopia 
a 
| } 
f tl land nvolvement possible (?) 
deatt 
Con. t squint it deeply. Left: abducen | 
44) 
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N 
with temporary Inte pl ves t | 
palsy left third Pra 
nerve durit 
I i 
(N it ter 
Li 2? 812 History I ! tig \ 
dipl pia. | ra } 1) 
22 SH7 N { 
Vil 
19 22, Si N rer \ ~ 
20) 25.014 Hi ploy ( \ 
Cony 
l i r 
( | 
sure 
ceden 
| 
20 24.137 N i U ine at \r 
bscess ft i | 
27-23, 067 Norma se ( umour Ii wer 
( absce let ert } 
pital lobe ( 
Hydrocephalus 
vents t cvytoma (Ma ) met Marked gr 
6.7.8 
Histor plopia Glioma corpus callosum Arte 
l 24.673 Dix W hd r Metastatic 
gentsquint. (Third erebru 
nuclear involve 
ment?) 
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TABLE IL. (continued.) 


ness cor uti rerve / ibd el 
ve t between 1. cei 
ferior and ou 
R t ( left lateral Left: arter pe 
wit n Le ! s deeply roove nerve 
tumour (1 ») 
lopia H \ rve 
34 Nor Mu } mall metasta Ris per 
t 1 miata: cere Left nery | 
bral nal cerebella i ca constrict 
(N increa of ter 
er roovil 
| ‘ Diploy (N G lrigeminal Arter pert | 
iH involve .) re r i) 2 


Extreme re especial! by ve 
A bducent« scape, as nervy 


- 
cranial hemorrhage and svinmetrical No 
grooving. 
{ 18.369 rmal., Right con- | Cerebral contusion with | Arteries superficial and ! 
} jugate deviation extravasation over metrical No groovit 
| frontal lobes 
grooving. 
Not observed Suppurative superticial and sym 
with obstructive hydro- metrical. grooving 
cephalt 
20,486 Patient unconscious Capsular apoplexy Arteries superficial and ver) 
sclerotic, but no grooving. 
21,493 Patient unconscious Capsular apoplexy Arteries superficial exter 


ing 
ng. 


215 
53 History of diplopia. | Ceré ur cyst Inter Arterie pert larked 
Stral Val nal hyvdrocephalu roovin 
(Patient 
6.128 No diplopia.. endothelioma. | Cor lerable ou ving of por 
| a 
emerge caudad t 
— 
= 
4 4 
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(continued.) 


46 21 844 Patient unconscious | Tuberculous meningitis, Arteries cross at pontomedul 
Hydrocephalus lary junction 

nerves, No grooving, 

baun). Hydrocepha metrical. No grooving 
lus 

tion ot 
23.978 Patientunconscious. Fracture base. \rteries superficial and sym 
tion to right rhage 

delive with fracture metrical No gr vi 

51 23.690 No abnormality Apoplexy. Extensive’ Sclerotic arteries superticial 

observed, Patient basilar sclerosis grooving pons 
unconscious nerves 

52' 24.379 No abnormality) Epilepsy: chronic arach- Sclerot irteries superticial 

observed. Patient ! Gitis and svmimnetrical er 
unconscious nerves 5 mm, fron 
No gi ving 

observed ing 

24,290 | Normal (?). Conju t cl ni At sur il 

gate deviation gr f nerves or } 

Right conjugate ticwemia (Left: relation destroye 
deviation head N roovil 
j and eve 

ton case dolorosa Sug tion groov 

Hlome regular distribution. N 
or Withee 

24,337 Normi!l Cer t nerve super 

Left ul 


pressure phenomena were identical with those characterizing actual 
neoplasm Table comprises twenty observations brains with 
miscellaneous lesions which clinically could not have been mistaken 
Most them represent acute conditions which there was 
history diplopia observable squint, that they are valuable 
largely from the standpoint anatomical relationship, though they show 
the same time the rarity arterial grooving 


the long enduring pressure effects tumour. 


ANALYSIS 
These tables are interest from three points one concerns 


the topographical relation the arteries and nerves; another, the 
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presence absence grooving produced the vessels; the third, the 
issoclation of recorded diy lopia or squint with the presence or absence ol 


PrOOVINYG 


(1) Anatomical Ie lationship 


will seen that the large majority the cases the 
are more less symmetrically disposed, and overlie the abdu- 
nstances, Nos. 15, 39, and 46, the arteries cross far 
near the points emergence the sixth pair make seem 
inlikely that the nerves could have been the constriction. 
ther instances the disposition the vessels was very and 
one the other them, the combined trunk, crossed the nerve 

few millimetres cephalad its point emergenc 

cases were both the arteries found underlie the nerves 
the two sides, after the fashion usually depicted the text-books. 
vere ten cases, however, which the nerve one side alone was super- 
the two arteries considered, their combined trunk 
they arose from common stalk. these ten cases the right abducens 
vas superficial three instances (Nos. 18, and and the left six 
Nos. 25, 27, 35, and three cases the left abducens was 
perforated—in Nos. and the cerebelli anterior inferior, and 


No. the (tig. 3), and thus only single bundle its 
tibres could have n constrict d. Occasionally, as in Nos. 135 and 
was the which, one side least, overlay the nerve; 


whereas the A. cerebelli anterior nfe rior crossed the pons caudad to the 


point its 


Grooving. 


The most feature the the tumour cases, 
when once attention has been it, the deep grooving, particu- 
larly the pons, which produced not only the branches which 


are sted, but also the basilar and its ram: ponte 


' From the anatomist standpoint it would be desirable to exa ne a larger series of brain 
han these pathological ones which I have had at my disposal, and particularly injected brains 
hich would render the investigation the relationship—provided the tissues were removed 
ith careful preservation the sixth pair, which are often torn out —much easier than the 
ise of the bloodless (through perfusion) vessels in my specimens. Aside from the mere 

monstration that the topography usually given erroneous, the chief value tumou 
material lies the evidences furnished these tissues the deep grooving. 
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fig. The transverse vessels may have cut deeply into the tissues 
actually below the level the surface. Though 


photograph, the grooving well represented the shadows, 


4 

4 

No. 11. Table Cerebellar with secondary internal following 

Patient had squint affecting third pair and right abducens 

Photograph shows brain-stem with basilar lifted from its deep longitudinal groo 
lateral branches also cut deeply into 
Note: (1) Right inf. ant. superficial and grooves the abducens 


the left the abducens superficial this artery, which, has deeply cut 
the pons; but it is overlain by the left A. auditiva int., the deep groove made by which car 
seen leaving the basilar groove the right near the medulla 

(It ix to be noted that the vessels have been washed free of blood by the fixative agent 

are difticult photograph clearly.) 


not stiffened and sclerosed, but are normal vessels. 
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the brains, definite grooving present 
these being cases tumour. Inasmuch the 
nethod hardening and removal the brains was the same not only 
the tumour cases but for the miscellaneous group well, 
that the vessels could have become sunken into 
Furthermore, the eighteen out the thirty-nine cases 
vhich showed grooving, nearly all were cerebral lesions, and but 
(No. 27) the pseudo-tumours (abscess, hydrocephalus, epilepsy, 
fall likewise within this the twenty-one tumour cases 
ubtentorial lesions. Deep grooving therefore, 
ipratentorial cases (Nos. 17, 25, 27, 50, and 39). Pressure was 
all these cases, and two with excessive 
the cerebellum showed post-mortem obvious signs seven 
the twenty-one tumour cases showing grooving Was comparatively 


degree (Nos. 18, 19, 20, 21, and and all but one 
these cases (No. 20, ghoma the quadrigeminal region) the 
vas cerebral and more less remote from the brain-stem The 
true the eighteen the thirty-nine tumour 
vhich ho grooving Was prese nt, the | sions, With only thre exception 

being cerebral and The three exceptions are notable, for one 
them (No. 16) was fibrous tumour compressing the side the medulla, 
the patient having never shown any general pressure symptoms 
than excessive vomiting another also showed cerebellar involve- 
but there was practically increase pressure and clinically 


had been detected; and the third 


No. 37) was the quadrigeminal region 
had been rapidly progressing lesion 
vith pronounced ataxia and bilateral nuclear blindness and deafness. 

three the tumour cases (Nos. 12, 20, and there was more 
less oculomotor paralysis, evidently from direct 
tion the third pair least; but there was accom- 

panying weakness the facial muscles, and view the obvious 
vrooving, seems not unlikely that the the abducentes 

these cases was peripheral and due vascular constriction rather than 
nuclear this view, strangulation palsy the sixth 

pair might superimposed nuclear involvement the third 


for some the complex pontine 


thus 
tumours which the and the with- 
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out clinical evidence impairment the neighbouring 
illustration possible abducens palsy due 


opposite side the lesion shown fig. 


5. 


No. 33, Table I.—Infiltrating evstic glioma of right lateral recess and pons, 
many the right cerebral nerves (third tenth) and the left abducens 
serpentine groove of left side of pons crossing the nerve, made by the artery wl 


drawn aside 


' Uhthoff [19] calls attention to the frequent affection of the abducens in ea 
tumour, stating that only per cent. the nerves relatively 
abducens to remain the only nerve affected during the further progress of the dis 


usually the earliest one involved and about half his the 

the early stages pontine tumour can long remain isolated 
of the trouble. As the lesion advances, the facial, owing to its nuel 
affected, per cent. the cases, but one-third these the 


whereas the facial involvement remains unilateral. It is notable 


rarely involved in these lesions—a nerve which is in such a situation that it can 
implicated, least arterial pressure the case tumours the 


fourth ventricle, Uhthoff notes that associated 
less common —only four times sixty-two cases. The abducens, 

per cent. lateral recess tumours—more frequently than any other ners 
than half the observed cases the paralysis was bilateral, which would speak 
the arterial constriction theory. The third and fourth pair are scarcely ever 
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Briefly, one may say that the arterial grooving which 
sidering relatively rare brains not the seat true tumour, and that 
when occurs more common the presence subtentorial lesions 


than those situated the cerebral hemispheres. 


3) Relation of Diplopia fo Grooving. 


Now, looking at these tables from the standpoint of recorded diplopia 

observed squint, will seen: (1) That existent ocular disturb- 
ince could not accounted for the basis arterial constriction 
nly three cases, two them cerebral and 37), both cases 
presumed third nuclear involvement and divergent squint, and one 
bellar case (No. 16), which there was grooving and the recorded left 
nternal squint remains unaccounted for any (2) That the 
disturbance could best accounted for arterial constriction 
cases, which nine were cerebellar cerebral: and 
that absence ocular disturbance the presence grooving 
isually indicates either caudad position the constricting vessels 
else superticially disposed nerves 

Conspicuous grooving such might well explain existent con- 
vergent squint was present more often the rebellar than 
cerebral cases; and the instances deep grooving, may added, 
vere most often associated with strabismus, those 
merely with history occasional diplopia. 

noted, furthermore, that only four out the fourteen sub- 


entorial cases were free from grooving (Nos. 16, Nos. 


ind were notably free from manifestations increased 
No. was rapidly growing the quadrigeminal region, 
which led early incapacitating No. therefore remains 
the only striking exception. the other hand, fourteen out 
whatsoever—an indication the relative freedom from such swelling 
the hind-brain necessary under these circumstances 
the form vascular strangulation under discussion. certain 
measure grooving, must added, was present seven 
cerebral (supratentorial) cases (Nos. 18, 19, 21, 25, 34, 
with record diplopia. only two these (Nos. and 
was the vascular grooving all pronounced, and both cases the 
tion the vessels. Nevertheless, they both regarded 


sible exceptions the rule, for the two factors making 


i 
= 
| 
9 
— 
| 


ORIGINAL ARTICLES AND CLINICAL CASES 


through vascular strangulation are present—namely, deep grooving and 
superficially disposed the other five brains the grooving 
possibly too slight have affected the nerves seriously, and Nos. 
18, 21, and are explicable other grounds. 

ticially disposed vessels may not actually suftice produce weakness 
the external rectus any time the course the disease, for doubtles 
the constriction must considerable accomplish this result. 
the strangulation the border-line producing functional weaknes 


No. 29, Table I.—Patient, looking left, showing double abducens 
bellar symptoms with hydrocephalus which had caused diastasis sutures 


the nerves, subjective diplopia, with without clinically 
squint, may fluctuate correspondence with varying degrees tension 
All who have wide experience with these patients are familiar with 
cases which periods extreme headache, leading attacks 


vomiting, are accompanied double vision, which disappears 
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When the paroxysm subsides. These paroxysms are doubtless 
waves increased pressure from stasis 
indeed, may occur unaccountably. 

One would scarcely that the clinical history recor 
bilateral palsy degree, even though, post-mortem, both 
show evidence grooving, for the arteries are rarely disposed with 
perfect shown fig. and even should they be, the 
striction one side the other might fall short total 
this sort, experimental and clinical observations have taught us, 
The well-recognized fluctuating diplopia, with period 
convergent squint, may doubtless attributable temporary 
tions from this cause, and noted that normal parallelism 
the globes has promptly returned number cases after success! 
decompression. Doubtless, when the constriction extreme and 
long standing (as No. 13), permanent organic changes the 
will occur. The following cases serve examples illustrat 


some these matters greater detail 


convrerdent squint. ad / ea essels pi / 
of both abducentes. N flegqenerati 

frontal scalp wound tive years before admission History 


Present svinptoms observed Tor months : ontal eadaches, stags 
vait, and rolling head recurrent projectile 
has been unable to stand o1 walk for the past three months Child as be 
* cross-eyed ” for several weeks (fig. 6). 

sound (Internal hydrocephalus Dilatation extrae 


veins. Slight exophthalmos. Suboceipita tenderness. 


Cranial Nei \nosmina 7 1). ol oked wit! loss Ol Vist al ty 
and colour interlacing, though but slight constriction 
convergent squint - weakness of left seventh : impairment of eht eighth, wv 


otherwise negative. 
Cerebral all respects, except for slight mental 
and forgetfulness. 


Hind-brain. Pronounced ataxia of extremities. cul ly ol 
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bility assume and 
ill dl ections 
Dia Intracerebellar tumour. 
July 13, 1909. median, well-encapsulated cere 
tl umoul Case difficult, owing to extreme tension and unsatisfactory 
evacuation of cerebros) ul fluid On 


he extensive pro- 


1] 
ion not being sudden cessation 
t 7 1, 
of Spo? it established sub 


Sion an oO enucierate Vis orced oh the Operate itl Liis stage. 
temoval only pa ily accomplished before medullary svimptoms se In. 
] + + ] 
Closure wound. Death three hours later, with 
q 
Brain hardened ¢ sitmoas usual. Grooving of abdueentes (fig. 7). 
edian position cerebellum (fig. extending upward towards the vermis 
N ele r regio the fourth ventricle Is Tree Tron lesion, but 
mate 
Careful histological study of the sixt prur Shows tairly deep grooving, but no ae 
evel rated fibres on side of CONSTVICTION e ademonst able. Con 
eS poste ) nemtuches With Vomiting ana choked cise Subiec 
ve numbness ght tace and fingers We ikness of the lowe rright tace 
Diplopia, With oby is luck Of Helisin in globes and weakness of conjugal “Ste 
(pupils equal and reactions normal). Otherwise practically nothin: 
Coon ete Lbsence ( evidences of cerelys lesion Other than occipital he; al 
che ana some TO movements Of Neck 
Dia Intracranial tuberculosis character uncertain, 
pla wavanee pressure sylniptoms, with prostrating headaches, nia le it 
eem advisable to attempt iL. decompression, thoug the seat and nature of the ; 
sion remained 
Operat May 22, 1909. 
badly taken tension dura Though aware 
risk, attempt was made diminish tension lumbar puneture, cere 
flow 
esulnptt 
emporal bone defeet Secondary cessation. Death after seve ral hours of . ' 
respiratio 
fo) Brain hardened » the sual fashion. Extreme foraminal 
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prot ision of cerebellum and medulla (fig. 9 Basilar vessels normal, but deep! 
groove thr pons Cor striction of both abducentes extreme: third pair also deep 
ndented by clos ly placed posterior cere bral and anterior cerebellar branches 

On section brain shows multiple solitary tuberculomias Cie rlv large gro 
Yen cline te situated in left cerebelliu extensive cereb land cerebell 
len Nuclei region tlowo the fourth venti cle tree Trom &ross lesion 
\ histologien! Of nerves bv Charles M Byrnes show 

¢ ensive cdegenera ) of tibres on bo striction 
cles ( and repl en bv ss s bee | 
Cops Tlie ( s 1s el 10 | | 


the hope that some clinical relationship 
recorded diplopia (particularly when due convergent 
squint) and the situation the review 
made of the histories of « ehty-one cases of brain tumou cases | 
the lesions have been either demonstrated removed opera 
tion, or, the presence lesion, cases which 


simple decompression has been performed. cannot laid 


the exactness the figures, for there are many possible sources error 


thus, though subjective diplopia may have been recorded the anan 
nesis, the patient may not have understood the meaning doubk 
may not have been inquired the distant 
oculomotor palsy late occurrence, and many patients were 
compressed early stage; confusing oculomotor palsies, centra 
peripheral, may have been present with 
weakness the diplopia some cases, the hypophysial lesions, 
obviously not due strangulation and on. 
some respects the figures are not uninteresting connexion with 
cases included ‘Table which the arterio-vascular relationship 
demonstrable after death 

the eighty-one cases, represent cerebral, 
cerebral, and twenty-seven cerebellar, presumably cerebellar, lesions 
cases showed positive squint examination gave detinite histor 
of periods of diplopia. Kieht, or only 15 per ce nt., of the cerebral cases 
such history showed squint, and all but three these 
condition can attributed direct peripheral involvement 
nerves basilar growth which had led multiple palsies. One would 
naturally expect that the subtentorial lesions would more likely pro 
duce diplopia from direct nuclear involvement (as the pontine tumours, 
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ongitudinal section abducens dertra showing 


cerebelli ant. inf. and auditiva (A.a.i.) (ef 
area represents enlarged field and eosin 
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which there were four instances), from direct peripheral affection 


ave been six examples. nine the nineteen cerebellar cases the 


juint disappeared after the operation, together with the subjective 
Some these cases represented simple suboccipital decom- 


others the growth was removed, and unlikely that 


had 


permanent 


prey 
i 


‘ 


ig 


&y 
ji. 
l i red fig a i fib and 
A low eas d out in} tograph, 
neighbourhood rather than from some secon 


mary process 


SUMMARY 


seems fair say, therefore, (1) that the usual topographical 


are and cross the nerves 


render constriction (2) that the majority 
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the fatal cases which diplopia (particularly 
conjugate strabismus) had been recorded, the pons was grooved 
the abducentes constricted the arteries; (3) that these sympton 
were much more common the cerebellar cases, though not 
restricted them: (4) that the cerebellar lesion, though olten 
nerves themselves their centres, nevertheless, owing 
swelling and enlargement the hind-brain, produced such 
ing the arteries around the brain-stem constrict and groove 
nervous tissues, much though rubber band had been placed 
them; (5) that cases extreme constriction the nerves may foun 
degenerated scar-tissue the point constriction 
and, finally, (6) that the convergent squint 
whose situation was too remote have directly the periphera 
neurones the sixth pair. 

If, this basis, abducens palsies may some cases 
arterial constriction, they may sense regarded one 
furthermore, like each the other so-called general pressure sympton 
may have certain localizing value speaking favour lesion 


the hind-brain. 
ABDUCENS PALSIES OTHER STATES. 


well known that many conditions besides tumour the 
fracture the cranial base, otitis media, cerebral 
hydrocephalus, and the has recently made stud 
250 cases abducens palsies occurring either alone combination 
with lesions the other ocular nerves. There were instances wit! 
tumor cerebri, following trauma, with tabes, and with 
rest were due to more or less scattered lesions. Doubtless, in the lara 
majority the syphilitic cases, the nerve was directly 
gummatous meningitis. However, judging from the fact that none 
series was the diagnosis confirmed subsequent section, 
not improbable that number the cases lues were mor 
properly tumours. This least would conform with our experience 


the clinical diagnosis intracranial lues. eight the 


' A number of the conditions apt to be associated with paralysis of the sixth pai 
it length by Riealdoni [13 
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tumour cases the oculo-motorius was involved, company with the 
ibducens. 
Uhthotf has given some the ocular disturbances 
hydrocephalus and meningitis serosa. 
trabismus was far the most common symptom occurring cases 
his series, which number nine came direct nuclear 
thers being regarded form pressure palsy which the abducens 
S susceptible “owing to its lone intracranial course.” \ combination 
abducens and other palsies was relatively rare these cases. 
speaks the subsidence the ocular disturbances 
the withdrawal the fluid puncture. 
unaccountable paralysis the abducens—the so-called Syndrome 
been observed complication otitis media without 
other demonstrable cerebral lesion have seen several in- 
tances this combination, each which the lesion was attributed 
cerebral for all the patients showed headache, vomiting, 
low grade choked These are presumably akin 
the meningitis serosa and most our cases 
puncture decompression has not only largely relieved 
the pressure symptoms, but has led rapid subsidence the diplopia. 
all these cases has been not improbable, 
therefore, that disturbances this kind may ascribed some swell- 
and the brain-stem which had brought about the same 
effect the part the cerebellar arteries that have 
similar explanation account for the abducens 
palsies which occasionally appear few days after the 


jection for the profound headache which often follows 
this procedure quite possibly due the brain-stem. 


late the diplopias which accompany 
types recurring migraine, though must acknowledged that the 
culomotor lesion either the third sixth nerve is, like the 
headache, usually, though not always, one collection 


thirty-six these cases was made Spicer and Ormerod 


and, hesitating accept the usual functional interpretation the 
they were inclined ascribe some organic lesion, 
' The subject is fully reviewed in a recent paper by Wendell Reber. 
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ARTERIAL CONSTRICTION OTHER CRANIAL NERVES. 


well known that nerves may rendered incapable trans 
mitting other words—by relatively shght grades 
constriction not necessarily sufficient produce degenerative changes 
well known, too, that the ocular palsies occurring cases 
tumour may more less their condition 
things easily accounted for the basis arterial 
which varies degree from time tim 

form vascular indentation affecting the third pair 
observed number the brains collection, many then 


proximity one another rather than distance, appears fig. 


Inasmuch the third nerve emerges between these two vessels 
easily become kinked or de ply ndented by clos ly Oppose d arteries, pial 
ticularly should any considerable change position the brain-stem 
accompanied such increase size the subtentorial 
as would tend to put these vessels on the stretch Though our obset 
vations this point have been less thorough than those regarding con 
striction the sixth pair, nevertheless have encountered 
striking illustrations. condition well shown the 
the brain-stem Case No. (fig. 

speaking the general effects pressure exerted the 
and cerebral nerves tumour, Bruns refers 
that may due, not only involvement pressure 
the brain quotes Wernicke, the effect that 
one side can dislocate the brain such Way cause 
the contralateral cerebral nerves, which become pressed the 
sharp dural borders their foramina emergence, the nerves 
side the tumour being greatly stretched the same say 


further 


darauf hat Wernicke hingewiesen, 
Verschiebung der Hirnmasset Grelusse, eimen Hirnne Uluspannen, 
denselben angedriickt werden und direkt das 


Ist 


Olfactorius, und Nervus opticus, und 


Abducens durel lie entspre chenden Getiisse hbeobae itel bet cle r Verschie 
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dle) Hin le spielt 4 allerdings wohl auch lie Spannung dureh cle 


Ps 2rosse Rolle 


view this concise statement possible that the association 
and vascular constriction matter more common knowledge 
had supposed, though have failed find any definite note 
particular form strangulation the abducentes which 
been gone into fully. 


grooving other nerves have been given 


| Istiil ol art 
tnber Theodore Sachs pointed out that factor, 
the optic atrophy, often associated with tumour 
tiuitary b viv, may be an indentation of the Optic tracts where thev are 
the externally placed carotid its anterior cerebral branches, 
being that the growth situated the 


space the pushes the nerves against the resistant 


ssels, Which the damage rather than the bony walls the 
ctures very clearly such transverse grooving the optic nerves, 
studies the resultant degenerations. however, 


the accompanying his article might well serve depict 
the vascular indentation observed our own 
hypophysial tumour with optic atrophy. Indeed, Sachs was 


t the first lk ale this observ ition, for Tiirck had called attention 
case forty vears before, and Leber had pointed out 
nstrictlon was presumably due to the fact that the tumour had pul 


inder tension, so that the imtervening soft nerve-substance 


similar grounds, Oppenheim has accounted for the unusual 
tumour; for found, post-mortem, that the vertebral 
side the lesion lay tightly stretched across the pons 
deep groove, which suggested the inter- 
rence with conduction from this cause rather than from pressure the 
tructures against the cranial base, the fibres 


Doubtless many other similar examples vascular constriction could 


| have failed to t e in Wernicke’'s tin the on nal irce of this statement for 
h Bru ives reference There is an article by Otto Wernicke, of Buenos Ayre 
der Arch. 1900, xli, 183), describing the 
eas rare of a double abducens pal n a case of multiple tuberculoma seen in th 
Robert Wernicke. One of the lesions occupied the pons, and to this the ocular 
ptoms were The author acknowledges accounting for the 
bilateral facial palsy, and does not believe that the usual explanation the 
SIS tance f the eventh nue lei to pressure really solve the question, 
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Though desirable lay emphasis the cerebral nerve con- 


strictions Which may produced normal vessels, word may 
have been more commonly observed than the constrictions norn 
vessels, for with the former requires intracranial 
tissues set the lesion that apparent after removal the enc 
Owing the primary importance the optic nerves and 
detailed studies made ophthalmologists seeking for the 
visual disturbance, are especially with the 
atheromatous vessels the neighbourhood the 


his monograph the subject, Otto reported 


emphasizing the mechanical effect the dilated 
vessels pressing the nerves against some resistant structure like 


division the nerve from the pressure rosed 


artery. The however, most cases 
arterio-sclerosis represe nt such dittuse ‘hanves on the part Ol the cere 


brum asa whole that the possible pressure palsies individual 
are less clear and naturally less frequently investigated than the 
with the There are number brains our series 
one another the cerebral nerves dangerous proximity athe 

matous arteries, but none them has there been grooving 
brain-stem the arterio-sclerotic vessels comparable any way 


constriction produced normal arteries the tumour 


brains our (cf. Table even when the verte- 


brals several branches, show extensive disease, the vess 
though stiffened and tortuous, usually (though not lie 
the pons without leaving their imprint the nerve structures. 

Thus would seem that some enlargement the subtentorial 
stretch the normal arteries the brain-stem, the chief 
producing the form vascular strangulation most likely 


function the sixth pair. 
CONCLUSIONS. 


The usual conjectures offered explanation the common occur- 


rence internal squint cases brain tumour are not entirely satis- 


fl 
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ictory, and the view submitted that certain cases the condition 
due strangulation transverse branches the basilar artery. 
This view supported the findings (1) that the arteries, contrary 
usual anatomical description, generally overlie the nerves (2) that 
brains tumour cases the vessels which normally 
the brain-stem often produce more less deep grooving the nervous 
ssues; (3) that the abducentes many these cases are deeply con- 
and (4) that large percentage the clinical histories cases 
hich show post-mortem pontine grooving, accompanying 
the nerves, record either subjective diplopia the actual 
esence convergent squint observed during life. 
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TUMOURS THE THIRD VENTRICLE, WITH THE 
ESTABLISHMENT 


careful the literature the writer was struck with 
lack accurate knowledge regarding the diagnosis tumours 
third ventricle, for, curiously enough, attempt has been 
collect and the cases bearing upon this 
vears have seen three cases tumour the third ventricle, 
impressed with the possibility making correct diagnosis least 
some the cases, and with this idea view have studied all those 
necropsy which could found the literature. Altogether 
course, probable that some have been overlooked 

These cases have been limited entirely tumours which grew 
the choroid plexus the ependymal walls, and those which 
into the third ventricle from the structures have been 
excluded well those which the hypophysis was 

Most are, clinically, not much import, few were well 
many only the post-mortem findings were given, while the cases 
which both the clinical reports were 
rare indeed. 

REMARKS. 

The third ventricle life contains cerebrospinal 
the choroid plexus. the cerebrospinal fluid secreted 
choroid plexus the lateral ventricles, and the natural flow 
lateral the third and from the third the fourth ventricle 
the aqueduct Sylvius, and then the subarachnoid space through 
the foramen Magendie. Any lesion, therefore, the third 
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Mani- 
small tumour situated the floor the ventricle and not inter- 


liable physically interfere with the normal the fluid. 


fering either with the foramina Monro the aqueduct Sylvius 
not cause much obstruction, tumour situated 
hinder either these communications will promptly cause symptoms. 

tumour, matter how situated, unless small size, must cause 
pressure the choroid plexus, and therefore interfere with its normal 
Accord- 


Mott, larger tumours may partially due pressure the 


unction. ‘This some way causes over-accumulation fluid. 
veins Galen, which interferes with the venous return from the choroid 
plexus and thereby causes not only accumulation cerebrospinal 
the ventricles, but also serous exudation. other words, 
lesions the third ventricle hydrocephalus 
arily produced. This borne out the study 
the literature, for these, internal hydrocephalus was present 
every case with the exception three, which was not mentioned, 
but which the observations may not have been made. 

Ordinarily, acquired internal hydrocephalus all the ventricles 
equally dilated, but can readily seen that such instances 
Case 
foramina Monro, there may predominant dilatation the 


Which there was direct obstruction the 


ventricles with only the third 

The more group symptoms which 
structures. third ventricle surrounded either the 
thalami, inferiorly the optic chiasma body, and 
Its outlets are the foramina Monro and the aqueduct 
When there encroachment upon its space the increase 
pressure which results transmitted along the lines 
ince the other cavities through the foramina Monro aque- 
duct rather than the which offer solid resistance, 
uch the thalamus. 

necessary, before discussing more specifically, con- 
sider the characteristics growths which occur the third ventricle. 
has already been mentioned, those tumours only were considered 
which grew either from the choroid plexus from the ventricular walls. 
nature varied considerably, but had upon the 
which depended entirely size situation. 


Manifestly tumour small size situated the floor the ventricle 
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would cause little pressure upon the surrounding structures, whereas 
similar growth near the Sylvian aqueduct the foramina Monro migh 
cause the former the symptoms pressure upon the 
nucleus and superior cerebellar peduncle, and latter, 
dilatation the ventricles, there may other with 
exception that the tumour small and movable, such Case 
(Weisenburg), there would closure opening the communica 
tions between the lateral and third ventricles alterations 
position the but this, course, exceptional 

The larger growths may limited the ventricle, may grow 
extension into the surrounding cavities. The tendency nearly alway 
grow from the third the fourth ventricle, through the aqueduct 
Sylvius, the direction the flow the fluid, rather than into 
lateral ventricle. the collected cases, three only extended 
lateral ventricles. Here the tumour did not actually enter the ventricles 
but only projected through the foramina, 
situation the anterior portion the cavity 
there was extension into the aqueduct Sylvius. 
to observe that in three of these (Weisenburg, Case 1, Bie lchowsky, and 
Henneberg) the grew ventrally from the 
nuclei, compressing and separating the red 
other cases (Calonzi, Nothnagel, and Woodbury) the part 
forward extension. case the growth 
posterior part the peduncle and pons, especially the right, and com 
pressed the anterior corpora this connexion 
case interesting because there was metastasis the fourth 
the aqueduct escaping. another case reported Finkelnburg (Case 
sarcoma grew the third ventricle, and extended into the latera 
ventricles and aqueduct Sylvius well the surrounding structures 
The was 

necessary make three distinct those cases 
which tumour moderate size situated the the third ven 
tricle, and which there extension into the foramina Monro 
aqueduct (2) small tumours situated obstruct 
foramina Monro, and whose position can changed deviation 
the head; and, lastly, tumours, whether large small, which eithe 


extend into the aqueduct affecting the 
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ures direct extension pressure, those which the posterior 
the cerebral peduncle and pons are compressed either 


discussed order. 


Those tumours which enter into this classification not 
but depend upon those pressure the surrounding struc- 


has already been mentioned, all growths the third ventricle 


ures. 
will discussed first, they apply all the classifications. 
the collected cases they consisted principally headache and 
hoked disc, and less degree nausea and vomiting and dizzi- 


nearly all there was also cerebellar ineo-ordination can 


1eSS 


een, the general increased intracranial pressure 


present Which are produced either tumours the posterior cranial 
ossa internal hydrocephalus, the differential diagnosis between 


them, well known, being sometimes impossible 
might expected that large tumours this area would 
halamic but, has already been mentioned, this does not 


occur, and even there general pressure the thalamus 


would manifested excepting those cases which 
there direct destruction, Case (Weisenburg), which there 
vere central pains, vasomotor and trophic disturbances, principally 
the side opposite the lesion, involuntary howling and deviation 
the opposite side, this being the beginning 


only three other cases the thirty was the thalamus 


itfected, but there were svimptoms mentioned referable it. 


tumours large size some indirect pressure always 


present corresponding paresis the limbs but, well known, this 
sometimes also occurs internal hydrocephalus, and yet 
more common large tumours the third ventricle, because there 
remembered that internal hydrocephalus the paresis may result from 
cortical pressure. can seen, then, that the combination these 
conditions should more readily produce paresis the limbs. the 
collected cases, seven there was paresis one side and five 


exerted the internal capsule one both sides, and there should 
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which was absent the tumours were that pressure 
exerted upon the surrounding structures. 

The character the paresis that seen internal hydrocephalus 
that is, paresis without well-defined paralysis, there being near! 
always spasticity the limbs, although they may flaccid. 
reflexes nearly always are increased, but sometimes may normal 
diminished. 

Somehow the has gained ground that lesions the 
ventricle may cause mental symptoms, such drowsy, apathetic dul 
and often greater number the collect 
cases the mental condition was that general paresis (Henneberg 
Mott and Barratt, Cases and 2), while case 
symptoms psychosis. sixteen there was present eithe 
dull, stupid mentality decided tendency somnolence drows 
ness while Case Mott and Barratt, there were recurrent attack 
drowsy stupor, dementia and slowness thought, speech and 
ment, and tremor the tongue and face, that one time the patient 
simulated epileptic, another general paralytic, and then 
became almost thought that the mental symptoms wer 
the result compression the cortex the internal 
and explained the recurrences the escape from the latera 
ventricles, thereby relieving the cerebral compression and removing 
cortical 

Purves Stewart the causes drowsiness, believes 
that might result from pressure the floor the third 
ventricle whether this direct pressure the ventricle and Sylvian 
aqueduct, whether, Franceschi suggests, the result cerebra 
amemia from the arteries the circle Willis between 
the upper surface the growth and the under surface the brain. 
curious intermissions the drowsiness might explained 
alterations the direction the growth with relation the 
jacent 

John Turner disagrees with conclusions, 
that the drowsiness due cerebral has been claimed 
some that coma may produced deprivation the secretion 
the hypophysis. does not enter into the discussion tumours 
within the third ventricle, because all those which the hypophysis was 
involved were rejected. Again, one cases which the 


hypophysis was entirely destroyed there was stupor. 
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possible that the drowsy, somnolent condition which 
requent accompaniment tumours the third ventricle brought 
bout impairment the normal function the cortex, the result 
pressure against the skull through dilatation the lateral ventricles, and 


not specific svmptom resulting from lesions the third ventricle. 


SECOND CLASS 


would seem hardly necessary make this classification, inasmuch 

there only one tumour (Case Weisenburg) which enters into 

patient, man, first noticed failure vision bending his head 

side, and, with the accompanying intracranial pressure, 
most vision and less general discomfort when his body was erect, 
with the head tilted backward, while any deviation from this posture 
increase his headache and nausea, with total loss vision, 

vhich resuming the primary position necropsy 

tumour Was found attached the choroid plexus, the size small 

narble, situated the upper anterior portion the third ventricle, 
front the middle closing the foramina was 

loosely attached that undoubtedly deviation the head might have 

the growth moved from its position 

pparent situation that there was gradual 
ventricles, the third being only patient most 
comfortable and had most sight with his head tilted backward, probably 
this position there was established free communication between 

and third ventricles. While explicable that the headache 
nausea were increased the closure the foramina Monro, 

occurred when the head was tilted forward, this 
position the tumour effectually closed the foramina Monro and 
increased the pressure the lateral ventricles, rather 
how this would cause total loss vision, and this the 
only explanation possible, inasmuch tilting the head backward caused 
return sight. 

If, then, increase the intracranial pressure lateral ven- 
can cause headache and nausea evidently through 
the cortex, just there might have been produced pressure the 
occipital cortex failure vision. must remembered 
patient had choked dise and only one eye, the other having been removed 


and that sight best was impaired. 
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and dizziness, have been observed, especially tumours, and 
less tumours other areas. The usual explanation given 
certain positions the head there interference closure 
communication between the ventricles, especially the aqueduct, thi 
causing increase intracranial pressure but have been unable 
instance which vision was similarly affected the 


mentioned. 


upon the cases which come into this classification that 
tirely upon the fact that there involvement either 
pressure the oculomotor nuclei, the red the supertor cer 
bellar peduncles, and pressure destruction the posterior 
bundle, the between the third nuclei 
some the cases which come under this classification the 
pora quadrigemina were also pressed upon 

observations were very poor, and that many the cases which 
oculomotor nuclei were directly affected mention whatever 
ocular far paralysis associated ocular movement 
concerned, there are few observations especially 
older reported cases when the causes were 

Within few vears has been established 
ment upward and more rarely downward, and that 
deviation caused the posterior longitudinal bundles 

four types lesions can differentiated 

Those which the lesion was above the aqueduct 
such Case (Weisenburg), which the tumour was 
anterior portion the third ventricle, and which there was direct 
involvement the oculomotor nuclei. however, 
cells were distinctly diseased, and there was besides definite internal 
hydrocephalus with dilatation the probable that 
paralyses associated ocular movement this case were the result 


disease the third nuclei from this case, 
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ysis upward movement, there Was impairment the mght and left 
ind slightly downwards. 

(2) the second type the pressure more direct, such 
Wilson’s case, which the tumour did not extend into the aqueduct, 
but compressed directly the upper part the peduncle and 
his case there was weakness upward associated ocular movement and 
conjugate deviation the left. 

(3) the third type are those cases which, while the 
into the aqueduct, the surrounding structures were involved 
pressure, there being extension. Such were the cases Noth- 
and Calonz the former there was associated weakness up- 
ward and the left, and the latter weakness only upward 
case the tumour extended into the aque- 
luct, but the only made that there was divergent squint and 
Considering, however, the early report the case 


‘klilmung might have been overlooked. 

the fourth type are those cases which the growth extended 
nto the aqueduct Sylvius and from ventrally, bisecting the 
causing almost complete destruction the oculomotor 
vas true the cases Weisenburg (Case 1), Henneberg, 
ind the first there was paralysis associated 
upwards and downwards, lateral movements 
case there was paralysis associated ocular move- 
nent and convergence upwards and less the left, while 
case there mention this svmptom, the nucle 
vere distinetly diseased, were also the red mention being 
mnmaide that all the museles of both oculomotor nuclei were atfected, but 
inpossible 

evident, that lesions the third ventricle, whether 
because direct pressure from above direct affection 
ft the oculomotor area, there occurs paralysis of associated ocular move- 
ment, predominant], nan upward direction and More rarely downward 
ind to either side With the exce ption of Bielchowsky's case and Weisen- 
Case there was mention paresis downward associated 
cular movement all the other cases, with paralysis 
upward movement, there was associated ocular move- 
either one side both sides. 
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the same directions. With the exception own cases, however, 
Was mentioned only Bielchowsky. The question convergence 
apparently simple, has means been threshed most 
text-books and writers this subject one left under the 
that convergence possible only median direction, and the 
ment constantly made that there paralysis 
but that convergence the same direction possible, 
manifestly contradictory, for converging movements are ver 
The truth the matter that 
normally possible all directions, and the writer the opinion that 
ocular movements are convergence. 

the other ocular symptoms which occur such lesions the cond 
tion the sight and pupils can dismissed, for the former near! 
impaired because the choked disc, the condition the pupils 
dependent upon the same condition affection the third 
nuclei 

those cases which there direct affection the oculomoto 
nucleus there are, course, oculomotor palsies. This was true 
case of Nothnagel, linkelnburg, Wilson, Bielehowsky., and Weisenbure 
(Case 2), which were present ptosis and pupillary irregularities only 

Protrusion the eveballs was present four 
Wilson, and Weisenburg, Cases and another 


have discussed the occurrence exophthalmos brain tumour, and 
have come the conclusion that occurs only those cases whicl 
there either direct pressure the cavernous sinus the veins 
Galen, this leading either to stasis of the vessels of the orbits or throm 
the cavernous should expected then that large 
tumours the third ventricle should occasionally cause protrusion 
the eyeballs because pressure may exerted upon both structures. 

number cases there was present paralysis the sixth 
either one both sides, this being presumably due pressure. 

most constant symptom, and one which was present fifteen 
the cases, was ataxia, which was always the type, the 
description the gait being drunken ataxic, there being staggering 
either side and sometimes forward and there was 
mentioned the majority cases ataxia the limbs. These 
undoubtedly accounted for either direct involvement the red 
nuclei the superior cerebellar peduncles, pressure 
same structures due dilatation the third ventricle, the 


Sylvius. 
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The occurrence cerebellar ataxia internal hydrocephalus well 
and the literature replete with cases which clinically the 
liagnosis was made cerebellar tumour, but 
lemonstrated dilatation the ventricles. The ataxia these cases 
due pressure the cerebellum brought about direct 
lilatation the fourth ventricle the posterior horns the lateral 
ventricles, but most caused pressure upon the red nuclei 
superior cerebellar doubt accounts for the frequent 
presence this symptom, for internal hydrocephalus was present all 
but three cases which accurate observations were not made. The 
conclusion, then, can drawn that ataxia the cerebellar type should 
present tumours the third ventricle. 

Besides the more localizing symptoms and 
itaxia, there were present the cases which enter into this classifica- 
tion the general symptoms which have already been enumerated 
the first class—that increased intracranial pressure and pressure 
ipon the surrounding structures, for these were 
‘considerable Size 

The symptom-complex which has been enumerated resulting from 
esions the third ventricle which encroach upon the structures sur- 
rounding the aqueduct may sometimes result from lesions 
this part the pineal gland, and vet possible make differentia! 
liagnosis. 

lesions the pineal gland, mentioned 
and Howell there may besides the general symptoms 
tumour, pupillary disturbances and ataxia, 
length, unusual increase hair, adiposity, premature sexual 
levelopment, and mental precosity, none which occur lesions the 
third ventricle. Again, emphasized Howell, paresis the limbs 
uncommon tumours the pineal gland, although internal hydro- 
not infrequent. 

The differentiation tumours the anterior corpora quadri- 
more difficult, because its symptoms are dependent upon 
pressure the oculomotor nuclei, and less the red 
superior peduncles. The diagnosis would largely depend 
upon the fact that third ventricular tumours cause more symptoms 
because their tendency affect larger number there 
S nearly always paresis of the limbs on one or both sides, and ataxia, 


the former being uncommon tumours the anterior corpora quadri- 


vemina. Again, disease the anterior corpora quadrigemina there 
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would greater tendency disturbance hearing, because 
affection the posterior corpora 

The conclusions drawn from the study the cases third ventri- 
cular tumours are: 

(1) Tumours within the third ventricle growing either 
ependymal walls the choroid plexus are cases 
with necropsy have been reported altogether. 

(2) Their nature varies, and has direct bearing the 

(3) Tumours within the third ventricle have tendency grow 
the direction the flow the cerebrospinal is, towards the 
fourth ventricle through the aqueduct Sylvius 

(4) Internal nearly always occurs, either 
interference with the flow the fluid the the choroid 
plexus. 

(5) Growths within the third ventricle specific sym 
ptoms, and their recognition depends entirely upon the 
made 

(a) Tumours moderate size limited the third ventricle, present 
ing the symptoms internal with the addition that there 
nearly always paresis the limbs one both sides, and possibly 
affection the thalamus. 

Tumours situated obstruct the Monro, cause 
dilatation the lateral ventricles, and their position can changed 
deviation the head, producing variation the 

(c) Tumours which attack the parts surrounding the aqueduct 
either direct pressure after extension into the aqueduct 
growth the tumour ventrally, cause the following symptoms 
Paralysis associated ocular movement and convergence upwards 


and, less commonly, either side and downwards, ataxia the cere 


bellar type, shown the gait, station voluntary movements 
the limbs, times ptosis the upper lids and protrusion either one 
both eyeballs, generally large pupils with impaired reactions, paresi 
the limbs one both sides, either with increased, normal, 
diminished reflexes, and the general symptoms tumour, headache, 
choked nausea, vomiting, and vertigo. 

(6) Lesions the third ventricle not cause specific mental sym 
ptoms; the occurrence mental symptoms dependent 
compression the cortex against the skull, resulting from interna! 


hydrocephalus. 
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The histories the cases are 


CASE Mary vears old. Admitted the 
Hospital, June 29, Her family and previous history were unimportant. 
Six months before she came under observation her menses ceased, but returned 
about three months afterwards, when she began 


veekly headaches, frontal character. Six weeks later, about two months 
hefore she was exumined, the headache became constant, appearing in the 
morning and lasting all day During her whole history this pain was the 
intensity, the patient describing sharp and then again dull 
ain over the right side of the head and neck, right eve, and sometimes over 
the left Coincident with the headache she felt sick, this appearing early 
the morning and lasting until about noon There was the same time 
tendency to vomit, but with two exceptions she never vomited 

Dizziness did not become apparent until three weeks before she came 
observation, about two months after the onset the headache and nausea. 
She could not deseribe any more than when she got the morning 
and but there was history swaving, either 
self She was able walk this time, and then noticed 
she would stagger drunk. She thought that the same 


became weak, but she meant this that she would stagger and 


on arising that 
time he 
fall beeause of the ataxia rather than the result of any weakness in her limbs. 

He sight becann poor, but the time of its onset could not be recalled. She 
thought might have been six weeks before she came under observation 
Coincidentally with the staggering she began see double, objects appearing 
side, but not persistently. She never fainted from roaring 
ner ears, and hearing Was good There had never been disturbance ol bladdei 
ind rectal funetions. Her mentality was impaired, for was only after 
peated questioning that the history was obtained. the very onset the 
the patient head the sometimes the ear almost 
the left shoulder. This she did this the 
ntensity of the pain was diminished. 

When admitted the hospital, examination demonstrated girl who, when 
ving had tendeney ineline her head the left, this much 
more apparent when she got and attempted walk. Her gait was 
cerebellar, walking with her feet wide apart with tendency stagger, espe 
cially the left Closing the had influence upon the ataxia. There 

as no tenderness to pressure anywhere over the head. but she seemed to 
wince a little whe n pressure Was applied ovel the right cere bellar arena. 

Ophthalmoscopic examination Dr. Webster Fox demonstrated 
choked dise on both sides of about six dioptres. The pupils were dilated, and 
their reaetions both to light and movement impaired, Vision was greatly 
diminished. There was little bulging the eyeballs. Ocular movements 
showed a weakness of both external recti, especially to the left. When 
usked to look upward there was a decided hesitancy in the beginning of the 


and the range was impaired, especially the left which there 
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Was present irregular rotatory jerking. The paresis associated ocular 
movement upward, however, was not complete. There was 
jerking the eyeballs when looking the right, but when attempting 
the left rotatory movement the left eye oceurred and there 
lagging the left Downward movement was well performed 
When following the same and paresis upward 
movement was noticed, well the left. She could converge well down 
wards and the median line, but when following finger inthe median line 
upward there was present corkscrew-like movement the eyeballs 
the range becoming wider the upper plane was reached, the left taking 
greater part the movement. same movement was present 
when convergence attempted from above downward, the range the move 
ment becoming less. Upward convergence could not accomplished. 
one eye closed both the voluntary and involuntary movements the othe 
eveball seemed similar when both eyes were exposed. 

The brow could wrinkled normally both sides, but when the 
Was opened there was distinet drooping the left patient could 
however, wink the eye and show her teeth almost equally well 
The contracted well either side, and the jaw opened the median 
line. The tongue was protruded straight, there being tremor atrophy. 

The upper limbs were well formed, there being atrophy 
tonicity was about normal. The grip both hands was good, perhaps 
better the right, the patient being resistance passive 
movement the upper limbs was good and about equal both 
biceps and triceps reflexes were absent. linger-to-nose test demonstrated 
ataxia, a little more on the left. Supination and pronation olf the forearms soon 
showed lagging movement, the left arm becoming first. 

The lowel limbs were well formed, there being ho atrophy al wwhere. Ther 
tonicity normal, and power was not all The patellar and 
Achillis jerks both sides were absent, even 
tation caused flexion of the toes on both sides. There was no disturbance o| 
the sense position movement, but the heel-to-knee test demonstrated 
ataxia of both lower limbs, distinctly more so of the left. Closure of the eves 
did not the ataxia. Sensation for touch was 
normal. 

An exploratory operation Wits performed by Dr. Stillwell Burns several days 
after she came under observation. The left cerebellar area was exposed, but 


nothing was found. The patient did not well under and nevei 
regained consciousness, dying several hours after removal from the operating 


table. The wULOPSs\ Was performed the folle wing day, and the brain only 
removed 


FOSCOpPtC Baramination 


The entirely the third ventricle and the shape 


lobulated egg, its anterior part projecting into the lateral ventricles through 
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Fic. 
filling the entire third ventricle and projecting into the lateral through 


ramina Monro. 
17 
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the interventricular foramina, pushing the fornix and the lamina lucidum 
forward and more the right, separating widely the caudate nuclei. 
Posteriorly the tumour round and extends means the aqueduct 


Sylvius into the anterior part the cerebral peduncle and the uppermost 
portion of the pons. The lateral ventricles are much dilated. 
Inferiorly extends the base, dilating the infundibulum. The optic 
chiasma considerably compressed. The mass the growth leans more over 
the right, compressing either side the optic thalamus, and continuous 
part with the the upper level the tumour attached the ven 


tricular walls on either side, but is free below. Laterally the growth com- 


presses, besides the thalami, the lenticular nuclei more the right, and 
some extent also the tibres the right internal measures in. 


tightly 


The uniform its growth and cells which are 


packed together, especially its border. They are round, oval, spindle 


shaped, and the hematoxylin-eosin stain are granular appearance. The 


nuclei are large, and relation the cell are surrounded little protoplasm, 


There very little intracellular substanee, which the neuroglia stain shows 
centre, and numerous 


fibres. The growth very vascular, especially 


n exudation ol 


sionally the walls these capillaries are ruptured, causing 
blood-cells into the surrounding tumour the inferior the 
outline the growth definite and the ependymal cells the walls the 
third ventricle can traced both inferiorly and its upper level 
the growth continuous each side with the ependymal walls and the 
right with the thalamus. The nerve cells both thalami are slightly degene- 


rated and the internal capsule the right side slightly displaced, although 
degeneration found. 


extended into and obliterated the aqueduct Sylvius, completely up, 
extending wedge-shaped manner downward, the peduncle from 


above downward that is, from the part where the aqueduct should be to the 


interpeduncular space, there remained only enough tissue the anterior part 
connect the two The red nuclei either side are deviated laterally, 
and the cells both third nuclei anteriorly almost completely obliterated 
only few remain, which are diseased, while its posterior portion, though 
fewer cells are normal cells can found. The fibres the pos 


terior longitudinal bundle are replaced either the tumour growth deviated 


Some the intra-medullary third nerve fibres are partially degene- 


to one side. 
all the fibres in the 


rated either side, and there complete 
median raphe. The central grey matter surrounding the aqueduct replaced 
tumour and there also some degeneration the fibres the fourth 


free, growing into cavity 


nerve. tumour its anterior median part 
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Fic, 


owing outline tumour, which continuous with the 


le, showing extension tumour into the aqueduct 


graph of cerebral pedun 
ventrally, destroying the oculomotor nuclei and the 
the red nuclei. 
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which has evidently been caused it, but laterally there 
merging, and tumour cells can found every part the The 


the cerebral peduncle, the lateral fillet, and the corpora quadrigemina 


normal, although tumour cells can found within these 

Sections made lower down the cerebral peduncle and upper part 

pons show that the tumour has attacked the grey matter surrounding the aque 
duct Sylvius, irregularly infiltrating the surrounding structures, 

entire extent the cerebral peduncle and the uppermost portion the pons 

the aqueduct with its ependymal cells first seen flattened out with approxi 


inating walls at the region ol the fourth nuelei. The cells of the fourt 
are few only number, are much diseased, and are infiltrated 
surrounded by tumour cells Sections made at the level of the fifth nuelet 


longitudinal bundles, the lateral or median fillet, or in the moto nucleus 


The medulla and cerebellum are 


4 The cranial el es, With the exception of the second, thi dl, ana fourth, aire 

4 

4 normal. In the third nerves some of the axis evlinders ure swollen, while i 
other areas they have disappeared, In place s the myelin sheaths are greatly 
enlarged. The degeneration the nerve not great that 


the third. 
CASE Reported full, with Dr. Guilfoyle, the 


Neurology and Psychiatry, June. 1910. \ ei of 20, with a history of rheu 


matism, began gradually lose vision. This was accompanied flashes 
; light and double vision. Very soon afterwards she complained of headache, 
: which was frontal and occipital, nausea, vomiting, and dizziness. She had 
several convulsions, which affected the especially the arm, and 
during which time the and head were deviated the right. 
wards she began complain pain all over her body, and especially flashes 
of heat and prickly sensations in the legs, shoulders, and back, and, later, i 
j the left arm Vision became completely lost, choked dise deve loped on. bot! 
sides, and was later followed Mercurial inunctions were 
value. About two months after the beginning she 
ptosis both eyeballs, more the with unequal pupils, 
actions light and movement being lost. There was marked exophthalmos 
4 both eveballs, more on the right, their axis being directed downward at an 
angle of 45 degrees There was complete paralysis of associated ocular move 
ment upwards, less the right, still less the left, and less downwards 
Convergence was lost all excepting downward median direc 
tion, and in this only awn attempt was noticeable. The right motor fifth and 
tongue were paretic throughout. The lower portion the right seventh 
was weak. Hearing tests were unsatisfactory. The upper and lower limbs 
were weak and somewhat ataxic, although this was never satisfactorily demon 
strated. All the reflexes were lost with the exception the plantar. Sensation 
time was disturbed anywhere over the urine and 
feces developed. The mentality of the patient sradually became worse. The 
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pains and flashes heat were constantly complained of, and erythematous and 
cneiform eruptions, which were not persistent, appeared. Hallucinations 
and hearing developed, and the ocular symptoms persisted the 
There was difficulty any time talking and swallowing, but she would 
vell without The patient had constant roll 
the hody and head to the right. 

the vascular glioma was found the left lateral ventricle extend- 
into the third means the foramen its growth pushed 


structures before it, the choroid plexus, the veins Galen, the 


id tumour (T), in the upper anterior portion of third ventricle compressing 


amina ventricle much Third ventricle almost normal. 


and affected part the left the third 


ventricle occupied the upper anterior portion. The right thalamus was not 
affected, but the walls the third ventricle were infiltrated with 


mour tissue throughout. The cells the third nuclei 
liseased, but the posterior longitudinal bundles were not 
e ventricles were much dilated, as well as the aqueduct of Sylvius. There 
as degeneration of the posteriol roots of the spinal cord, 
3.—The history and material this case were kindly furnished 


Dir. Webster Fox, the patient not having been seen during life. 
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ORIGINAL 


the time death vears age. The history was that 1903 the 


left was injured, necessitating its removal. The patient was well after this 


for about three years, when noticed that bending either the right 
left he could not see well. At the same time he developed severe frontal head 


aches, nausea, and vomiting, which came without apparent cause. Wit 


this noticed that vision even erect posture his remaining 


this he consulted Dr. Fox. Whe 


Was not good should be, and for 


renel 


examined he had a well-marked choked dise. From this time on the 


symptoms headache, nausea, and increased 


J gradually poorer. Che patient noticed, however, that if he held his bod 


erect with his head tilted backward, vision was best, and that bending 


head forward or to one side caused complete disappearance ol sight, whie 

would return resuming erect posture. The patient, deseribing 


vision would gradually enlarge like iris diaphragm until the 


would come in.” 


Headache and nausea were less when his body was erect with 


back, and would also increase when bending forward 


were the only symptoms presented. Death occurred suddenly. 


tumour about the size marble was found the uppe 


t but equal 


portion the third ventricle, making 


for itself in both optic thalami \s is shown 


just anterior the middle commissure, which was not distorted pressed 
upon, and the foramina Monro, which were dilated, were evidently closed 


the growth. The lateral ventricles were much dilated, the third ven 


The aqueduct Sylvius was normal. The 


tricle being enlarged only 


tumour was almost round, whitish appearance, and was easily displaced 
from its groove. was loosely attached the plexus and 
position that could very easily close both foramina Monro. would 
5 also have been possible for it to be displaced from its groove by deviation ot thr 
head. Microscopie examination demonstrated a colloid evst 


q p. 69. 
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CENTRAL 


bY W. A. OSBORNI AND BASIL KILVINGTON., 


1900 published the results his experiments cortical 


stimulation after nerve crossing stated, his experiments con- 
sisted crossing the flexor and extensor nerves the fore-paw dog, 
and then, after suitable time-interval for regeneration, 
the flexor centre the cortex the opposite side. stimulation 
produced extension, and not flexion, the limb question. Stimulation 


the corresponding region the opposite hemisphere produced normal 


flexion the contralateral and normal fore-paw. These experiments 


Kennedy have direct bearing upon some work the central nervous 
system upon which have for some time been engaged. From many 
points view matter considerable importance whether they 
ire quite beyond the reach attack. The only objection that 
could, think, urged against conclusions that, these 
flexion and extension centres the dog are not widely separated from 
each other, and the cortical very variable, legitimate 
doubt may arise his having stimulated flexion centre only and not 
included portion the extension centre through spread the exciting 
current. appeared us, therefore, desirable perform some experi- 
with the same end view but with the operative 
interference such that limb received its innervation, whole 
part, from contralateral spinal then, this limb showed move- 
ment stimulation the ipsilateral motor cortex, conclu- 
sions would confirmed and question could raised the 
accidental stimulation the contralateral cortex. The fore-limb 
the dog was chosen, and the operation carried out 


plexus. was early discovered that interchange the opposite cords 
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the plexus, even cross mutually one the main cords, was 
surgically impossible. contented ourselves, therefore, with suturing 
the proximal end of one (the left) middle cord, cut as distal as possible 
the distal end opposite cord cut proximal possible. 

experiments the time-intervals that elapsed between 
peripheral nerve regeneration and cortical stimulation were the short 
side, determined allow somewhat longer period for any 


process established the central nervous system. 


Vethods. 


The primary operation each case was carried out under full 
thesia produced morphine injection, followed 
mixture. Ordinary aseptic and antiseptic precautions were taken, and 
the wound each case healed first intention. nerves wer 
sutured with chromicized gut, and 
enclosing the unsutured proximal stump rubber tubing. The dos 
was carefully tended special kennel. When regeneration was estab- 
lished, the animal was allowed run the dog-vard attached 
the kennels. The second operation was carried out under 
produced chloroform-ether mixture. skull was trephined and 
the dura incised the usual manner. Stimulation was carried out with 
ordinary double electrodes connects d with the secondary coil of an induc- 
When the stimulation experiments, central and peripheral, wer 


completed, the dog was killed chloroform injection without any inter- 


mission the having taken place. 


rimental. 


female terrier, about months old, was operated 
on. The middle brachial cord was divided and its proximal stump 
brought under the trachea and sutured without tension the distal end 
the divided right middle cord. proximal stump the right side 
was drawn into rubber tube and tied with silk prevent 
sprouting. When the animal was examined, ten months later, co-ordina- 
tion was found very good. The dog could walk and run naturally, 
and use either forepaw hold down bone. The stimulation experi- 
ment was carried out 308 days after the primary operation. 

Stimulation the right motor cortical area gave movement both 
extension paw and flexion elbow the left 
(contralateral) contraction triceps and feeble contraction 


paw extensors the right (ipsilateral) fore-limb. 
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Stimulation the left motor cortical area gave movement the 
psilateral fore-limb, but elicited various movements the contralateral 

re-limb, excluding contraction triceps and paw extensors. 

The } ripheral nerves affected were exposed, The left middle 
brachial cord was found passing behind the trachea, and regenerative 
with the right middle cord. There were 
letectable, and the remains the proximal stump the right middle 
cord were found the rubber tube, which was bleached but intact. The 
eft middle cord was divided, and its distal end stimulated (of course 
proximal the Such stimulation gave movements 
the right only the were the triceps 
and paw extensors, and were similar every respect those elicited 
iteral cortical stimulation 

pe ronment Il \ male terri about 9 months old, was Ope rated 

Here attempt was made suture the left middle brachial cord 
the whole the right brachial plexus, but, subsequent dissection 
howed, only the upper part the right plexus was enclosed 
lure. 

When examined nearly ten months afterwards the co-ordination was 


(i timulation experiment Was carried oul BO] days after the 


Stimulation the right motor cortical area gave movement both 
headward movement the limb, with strong 
extension the left (contralateral) elbow and con- 
traction the shoulder particularly the deltoid, the right 
ide (ipsilateral 

the left motor cortical area gave ral move- 
ment, but elicited movements the contralateral which 
elbow preponderated 

The peripheral nerves were exposed dissection. left 
middle cord was found passing behind the trachea. was then cut 
proximal the nerve suture and its distal 
stimulation gave movement the left side, but gave vigorous 
movement the right similar that given ipsilateral 


cortical 


third experiment the primary operation was similar that Experiment 
t nt timulation experiment, six montl later, the longitudinal sinus was 
l | I | t he severe hemorrhage that ensued, we cre unable to 

m b resp t il mulation 
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Discussion Results. 


Our experiments, therefore, are full accordance with those 
Kennedy. They demonstrate (to use language) that 
interchange function can readily occur the motor 
the cerebral cortex attention confined the 
tween the cortex and the motor apparatus the cord, may 
that here there morphological fixity, but functional lability. 

The older view that pyramidal fibres make direct synaptic union 
with the motor cells the ventral cornua gradually being replaced 
the idea that the pyramidal impulses enter the cord motor apparatus 
more the sensory side. the performance skilled movement 
certain reflexes must inhibited, and this can most economically 
performed, not damping the individual motor neurons, throw- 
ing resistance into each reflex apparatus (or it) where 
greatest convergence the appropriate reflex the per- 
formance unrehearsed action also necessary postulate that 
the cortex, does not play upon individual muscles, acts least 
through the simplest co-ordinating mechanism—namely, that which 
produces definite movement joint. This view certainly born 
out and our experiments. Here the conducting paths 
remained unaltered from the cortex right down the point 
the peripheral nerve-trunk, and yet co-ordination was 

are justified, too, assuming that these experiments con 
siderable number the sensory impressions from the affected limb, both 
integuinental and proprioceptive, were projected wholly new cortical 
field, and vet these could apparently used guiding the discharges 
from the motor zone. visual perceptions were used largely 
the new co-ordination. dogs, where flexor and 
nerves were interchanged, visual guidance operated much the 
way the case the microscopist who speedily learns produce 
without conscious analysis left-to-right movement the magnified 
image right-to-left movement the slide. the dogs our own 
experiments the whole sensory field had its normal cortical connexions 
except the two fore-limbs, one being fractionally When 


false movement made the whole body participates and the stream 


Kennedy’s case union the facial with the spinal accessory the lack co-ordina- 
tion, shown the associated and synchronous movements the shoulder and face, easily 
explicable the assumption axon bifurcation. this case the proximal spinal acces- 
sory was sutured the distal spinal accessory and facial, giving the multiple path which 
have shown favourable axon-dichotomy. 


*y 
4 
3 | 
| 
a 
| 
4 | 
4 
4 
q 


CENTRAL NERVOUS RESPONSE PERIPHERAL NERVOUS DISTORTION 
afferents from retina, labyrinth, and body proprioceptors, after number 
repetitions, will compel the animal abandon that particular motor 
grouping, normal may its cortical centre, and become 
experimental its movements. assume that the new co-ordina- 
tion known neurological mechanisms surely safer than 
postulate supra-cortical control. 
expenses this research were defrayed part grant one 
(W. from the Science Committee the British Medical Asso- 
ciation, and part grant one (B. K.) from the Government 
Grant Committee the Roval Society. 
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PUBLICATIONS RECENTLY RECEIVED. 


Notes ona book unde r this heading do not preclude a 


subse 


The Optic Nerve and the Accessory Sinuses the Nose 
illustrations. Pp. 101 London: Tindall and 


The first sixty eight pages ol this careful monogi | deal plet 
with the anatomical relations the accessory sinuses the nose the 
nerve \ll the varieti s that mav occur are carefully deseribed and e cellent! 
illustrated. The second half devoted clinical facts bearing the 
tion neuritis and atrophy from suppuration the sinuses Injury 
then \\ ills by etures or other le sions The book treats a ¢ thieult sub le 
with clearness and is based on first-hand observation { s well translate 
and the illustrations are unusually OOU 


Three Lectures Epilepsy, being the Morison Lectures delivered befor 
Mackenzie, 1910. 


The author devotes the first these lectures the 
epilepsy, its predisposing causes, and the nature the 


border-line of the disease, and discusses the r lation of epilepsy and hysteri 
phenomena, and such sleep symptoms night terrors the adult 
The third lecture devoted treatment, and the advice given and 
excellent. This work can be recommended to all practitioners anxious to 
obtain in small cohipass a knowledge of the main facts of epilepsy and i 


treatment. 


Aphasic dans Ses rapports avec la démence et les vésantes. Avec cing 
planches quatre figures dans texte. Pp. 253. Paris: Steinheil, 

The greater part this monograph devoted consideration the 


mental state patients with aphasia. Marie holds that every case aphasia 


shows diminished though this diminution way corresponds 


4 
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PUBLICATIONS RECENTLY RECEIVED 


with dementia uthor states that some eases the intelligence 
niched, but that some cases of aphasi are true organic dements This 
dementia due lesions other than that causing the aphasia. Fifty-two cases 
considered varying detail 
Ne 1 raitée de Videcin et de Thiérape utique. GILBER'I et 
volume the Traité Médecine deals with grouped signs 
Thus, apoplexy, aphasia, hemiplegia, pat delirium, 
j convuls ited separate chapters by clilferent yriters, 
Contracture, tremor, vertigo, headache, trophie 
ull full Such an ar it s unusual in slish LeXt- 
KS, DU ! ( question ot he ¢ SOS 
discussed wit idmirable clearness and completeness. The volu e is well 
lustrated ! the only fault in Le ‘nt is the absence of an inde 


the Brain and Spinal based Personal riences. 
Vol. with figures the text, coloured 
plates, and one half-tone plate. Pp. Lewis, 


is s { ansl tion of the first part ol Prolesso Krause’s admirable book 
byysul surgery, Wo k Oo! great nterest tron the ict that tis a record ol 
brain are given, and are illustrated with lithographic plates. The English 

slipshod 


Organic and Functional Nervous Diseases: Neurology. 
ALLEN M.D., Third edition, thoroughly revised. 
with 300 engravings the text and plates. Pp. 911. 
Bailliére, Tindall and Cox, 1910. 


This text-book well known, and much new been added 
the present edition. fully illustrated, but some the photographs 


spinal might lettered for the sake the student unfamiliar with 


+ . ly the ant] . Wh ceanrehes sre clive ‘lea | 
spinal topography ne results ol ne authors own researches are Llven Clearly 


fully, especially the chapter Spinal Segmentation. 
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Writers Articles and Clinical Cases” are supplied free charge 
with copies reprinted the form which the paper stands the pages 
“Brain.” reprints are required pamphlet form, with wrapper, title-page, 
&c., and re-numbered pages, they must ordered, the expense the writers, 
from Messrs. BALE, SONS DANIELSSON, Ltd., 83-91, Great Titchfield Street, 
London, 


Members the Neurological Section the Royal Society Medicine can 
obtain the Index Brain” for the Volumes inclusive, that is, from 
its commencement the end 1900, from Messrs. MACMILLAN CO., Ltd., 
St. Martin’s Street, London, W.C., the price 6s. 6d., post free. 


those who are not members the Neurological Section the Royal 
Society Medicine the price 8s. 6d. net, and the volume may obtained 
through any bookseller. 
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